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Consult "Contents" for parts of the publication that will meet your specific needs. 
This survey contains useful information for farmers or ranchers, foresters or 

7 й agronomists; for planners, community decision makers, engineers, developers, 
builders, or homebuyers; for conservationists, recreationists, teachers, or students: 
for specialists in wildlife management, waste disposal, or pollution control. 


This soil survey is a publication of the National Cooperative Soil Survey, a 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal 
part of the National Cooperative Soil Survey. In line with Department of 
Agriculture policies, benefits of this program are available to all, regardless of 
race, color, national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was completed in 1983. Soil names and 
descriptions were approved in 1984. Unless otherwise indicated, statements in 
this publication refer to conditions in the survey area in 1983. This survey was 
made cooperatively by the Soil Conservation Service and the Minnesota 
Agricultural Experiment Station. It is part of the technical assistance furnished 
to the Brown County Soil and Water Conservation District. The survey was 
partially funded by the Legislative Commission for Minnesota Resources and by 
Brown County. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. 
If enlarged, maps do not show the small areas of contrasting soils that could 
have been shown at a larger scale. 


Cover: An area of the Webster-Nicollet-Clarion association adjacent to Lake Hanska. The 
lake is in a glacial meltwater channel. 
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Foreword 
eee 


This soil survey contains information that can be used in land-planning 
programs in Brown County. It contains predictions of soil behavior for selected 
land uses. The survey also highlights limitations and hazards inherent in the 
soil, improvements needed to overcome the.limitations, and the impact of 
selected land uses on the environment. 

This soil survey is designed for many different users. Farmers, foresters, 
and agronomists can use it to evaluate the potential of the soil and the 
management needed for maximum food and fiber production. Planners, 
community officials, engineers, developers, builders, and home buyers can use 
the survey to plan land use, select sites for construction, and identify special 
practices needed to ensure proper performance. Conservationists, teachers, 
students, and specialists in recreation, wildlife management, waste disposal, 
and pollution control can use the survey to help them understand, protect, and 
enhance the environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. 
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A 
high water table makes a soil poorly suited to basements or underground 
installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map. The 
location of each soil is shown on the detailed soil maps. Each soil in the survey 
area is described. Information on specific uses is given for each soil. Help in 
using this publication and additional information are available at the local office 
of the Soil Conservation Service or the Cooperative Extension Service. 


Ll Fein 


Donald G. Ferren 
State Conservationist 
Soil Conservation Service 
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General Nature of the County 


BROWN COUNTY is in the south-central part of 
Minnesota. It has a total land area of 390,400 acres, or 
610 square miles, and has approximately 5,500 acres of 
water. New Ulm, the county seat, is on the eastern edge 
of the county. It had a population of 13,755 in 1980. In 
the same year, the population of the county was 28,645. 

Farming is the principal enterprise in the county. Corn, 
soybeans, small grain, and hay are the main crops. Beef 
and dairy cattle, poultry, and hogs are the main kinds of 
livestock. 

This soil survey updates the survey of Brown County 
published in 1951 (5). It provides additional information 
and larger maps, which show the soils in greater detail. 


Climate 


Prepared by the National Climatic Center, Asheville, North Carolina. 


Brown County is cold in winter and quite hot in 
summer. Occasional cool spells occur in summer. 
Precipitation frequently occurs as snowstorms during the 
winter and as showers, which are often heavy, during the 
warmer months, when warm, moist air moves in from the 
south. The total annual rainfall is normally adequate for 
corn, soybeans, and small grain. 

Table 1 gives data on temperature and precipitation 
for the survey area as recorded at New Ulm in the period 
1951 to 1980. Table 2 shows probable dates of the first 
freeze in fall and the last freeze in spring. Table 3 
provides data on length of the growing season. 


In winter the average temperature is 17 degrees F, 
and the average daily minimum temperature is 7 
degrees. The lowest temperature on record, which 
occurred at New Ulm on January 9, 1977, is -37 
degrees. In summer the average temperature is 71 
degrees, and the average daily maximum temperature is 
84 degrees. The highest recorded temperature, which 
occurred at New Ulm on July 9, 1976, is 104 degrees. 

Growing degree days are shown in table 1. They are 
equivalent to "heat units." During the month, growing 
degree days accumulate by the amount that the average 
temperature each day exceeds a base temperature (50 
degrees F). The normal monthly accumulation is used to 
schedule single or successive plantings of a crop 
between the last freeze in spring and the first freeze in 
fall. 

The total annual precipitation is about 28 inches. Of 
this, 20 inches, or more than 70 percent, usually falls in 
April through September. The growing season for most 
crops falls within this period. In 2 years out of 10, the 
rainfall in April through September is less than 16 inches. 
The heaviest 1-day rainfall during the period of record 
was 5.22 inches. Thunderstorms occur on about 38 days 
each year. Tornadoes and severe thunderstorms strike 
occasionally. They are local in extent and of short 
duration and result in sparse damage in narrow belts. 
Hail falls at times during the warmer periods. It causes 
damage in scattered small areas. 

The average seasonal snowfall is about 43 inches. 
The greatest snow depth at any one time during the 
period of record was 29 inches. On the average, 51 days 
of the year have at least 1 inch of snow on the ground. 


The number of such days varies greatly from year to 
year. 

The average relative humidity in midafternoon is about 
60 percent. Humidity is higher at night, and the average 
at dawn is about 80 percent. The sun shines 65 percent 
of the time possible in summer and 40 percent in winter. 
The prevailing wind is from the northwest. Average 
windspeed is highest, 12 miles per hour, in spring. 


Geology 


Precambrian metamorphic and igneous rocks, mainly 
granite, gneiss, and Sioux quartzite, form the lowermost 
geologic unit in Brown County (7). The depth to these 
rocks is generally 100 to more than 200 feet. Granite 
and gneiss bedrock crops out only in Eden and Home 
Townships, in the valley of the Minnesota River. Material 
weathered from granite and gneiss also is evident in 
these townships. Sioux quartzite bedrock crops out only 
in Stately Township, primarily along Mound Creek and 
the Little Cottonwood River. Material weathered from 
Sioux quartzite is in Cottonwood Township, along a 
terrace adjacent to the Minnesota River. 

Paleozoic sandstone underlies part of southeastern 
Brown County. Sandstone crops out in the valley of the 
Cottonwood River, near its junction with the Minnesota 
River. 

Cretaceous sedimentary rocks underlie the glacial drift 
throughout most of the county. The rock strata are as 
much as 200 feet thick and occur as layers of 
sandstone, siltstone, and shale. In a clay pit near 
Springfield, these sedimentary rocks are mined for use in 
brick making (fig. 1). They crop out primarily in Stately 
and North Star Townships and in the valley of the 
Cottonwood River, in Sigel Township. 

Glacial drift of Wisconsin age forms the uppermost 
geologic unit in Brown County (6, 70). It ranges from a 
few feet to more than 200 feet in thickness. Deposits of 
glacial till cover approximately 80 percent of the county. 
Glacial outwash deposits of sand and gravel cover 
approximately 15 percent. They were deposited by 
meltwater streams. The southern part of the county has 
a system of meltwater stream channels. Most of these 
channels are filled with glacial outwash, but some are 
filled with alluvium. Alluvium derived from the glacial drift 
and deposited on flood plains is the most recent 


geologic deposit. It covers about 5 percent of the county. 


Water Supply 


Water in the county is obtained from wells tapping 
Pleistocene glacial deposits and sedimentary and 
igneous rocks (7). The most accessible and widely used 
aquifers are within beds of sand and gravel buried within 
the glacial deposits. 

In the western part of the county, the glacial deposits 
are shallow in some areas and some wells terminate in 
Cretaceous sedimentary rocks. These rocks consist 
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mainly of shale and beds of poorly cemented sandstone 
and siltstone. The beds of sandstone can yield 
substantial supplies of water. In the southeastern part of 
the county, the glacial deposits are underlain by 
Cambrian sandstone, which also yields substantial 
quantities of water. 

Areas of Sioux quartzite occur in the southwest corner 
of the county. The quartzite contains only small 
quantities of water. Precambrian granitic rocks underlie 
much of the county but are exposed only in the valley of 
the Minnesota River. They yield little or no water. 


History 


Jonathan Carver spent the winter of 1766-67 with the 
Sioux Indians along the Minnesota River, in the vicinity of 
what is now New Ulm (4). At that time the survey area 
was a prairie characterized by tall grasses and a large 
number of sloughs and shallow lakes. Buffalo herds 
moved through the region, and Indians camped near the 
lakes and rivers. Until the 1850's, trappers and explorers 
frequented the area. 

The first settlers arrived in October of 1854. They 
located at the site of the present-day New Ulm. Early 
settlement was along the Minnesota and Cottonwood 
Rivers and the adjacent prairies. Land was steadily 
cleared and cultivated. Corn and potatoes were grown in 
some areas. 

The Territorial Legislature established Brown County in 
February of 1855. The county was named after Joseph 
Renshaw Brown, who came to Minnesota in 1819 and 
became well known as a trader, businessman, and 
politician. He was a member of the Territorial Council 
when the county was established. In 1857, New Ulm was 
officially incorporated. 

Brown County was originally 42,000 square miles in 
size. It extended west to the Missouri River and south to 
lowa. After Minnesota became a state in 1858, the 
county was reduced in size as new counties were 
established. 

In 1862, settlement in the county suffered a severe 
setback because of a Sioux uprising. As a result of 
treaties, the Sioux had been confined to a reservation 
along the Minnesota River and were dependent on 
annuity payments from the U.S. Government. When the 
payments did not arrive in 1862, the accumulated 
frustration of being pushed from the land poured out in 
the uprising, during which 153 settlers in Brown County 
were killed and much property was damaged. The 
Indians suffered unknown casualties and lost most of 
their reservation land as a result of the uprising. 

After the Civil War and Indian uprisings and the advent 
of the railroads, the settlers turned their attention to the 
unsettled prairie. Before the railroads were built, most 
settlement was confined to areas close to the Minnesota 
River. With the exception of New Ulm, all of the towns in 
the county started as railroad stops. Sleepy Eye and 
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Figure 1.—A clay pit near Springfield. 


Springfield started in the 1870’s, Evan in 1887, and Physiography, Relief, and Drainage 
Comfrey and Hanskia in 1899. 

Since the 1850’s, Brown County has been transformed Most of Brown County is nearly level or gently sloping. 
from the open prairie of the Sioux Indians to an The topography is steepest along the Minnesota, 
intensively developed agricultural area. Whereas the Cottonwood, and Little Cottonwood Rivers and in the 
market for the products of the early farmers was limited northern part of Stately Township. Elevation in most of 
to areas only about 30 miles away, much of the current the county is 1,000 to 1,100 feet above sea level. The 
agricultural production is marketed overseas. Roads on highest elevation, in an area in the southwestern part of 
virtually every section line provide transportation routes. the county, is about 1,260 feet. The lowest, in an area in 
More than 325 miles of open ditches and many tile lines the valley of the Minnesota River along the eastern 
help to drain the county, thus increasing agricultural county line, is about 780 feet (7). 


production. 


Surface water drains eastward into the Minnesota 
River, chiefly through the Cottonwood and Little 
Cottonwood Rivers. The Cottonwood River and its 
tributaries drain approximately 44 percent of the county. 
The Little Cottonwood River drains approximately 20 
percent. About 18 percent of the county is drained 
directly by the Minnesota River, and 18 percent is 
drained by Morgan Creek, the Minneopa River, and the 
Watonwan River (3). 


How This Survey Was Made 


This survey was made to provide information about the 
soils in the survey area. The information includes a 
description of the soils and their location and a 
discussion of the suitability, limitations, and management 
of the soils for specified uses. Soil scientists observed 
the steepness, length, and shape of slopes; the general 
pattern of drainage; the kinds of crops and native plants 
growing on the soils; and the kinds of bedrock. They dug 
many holes to study the soil profile, which is the 
sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the 
unconsolidated material in which the soil formed. The 
unconsolidated material is devoid of roots and other 
living organisms and has not been changed by other 
biologic activity. 

The soils in the survey area occur in an orderly pattern 
that is related to the geology, the landforms, relief, 
climate, and the natural vegetation of the area. Each 
kind of soil is associated with a particular kind of 
landscape or with a segment of the landscape. By 
observing the soils in the survey area and relating their 
position to specific segments of the landscape, a soil 
scientist develops a concept, or model, of how the soils 
were formed. Thus, during mapping, this model enables 
the soil scientist to predict with considerable accuracy 
the kind of soil at a specific location on the landscape. 

Commonly, individual soils on the landscape merge 
into one another as their characteristics gradually 
change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the 
soils. They can observe only a limited number of soil 
profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-landscape relationship, 
are sufficient to verify predictions of the kinds of soil in 
an area and to determine the boundaries. 

Soil scientists recorded the characteristics of the soil 
profiles that they studied. They noted soil color, texture, 
size and shape of soil aggregates, kind and amount of 
rock fragments, distribution of plant roots, acidity, and 
other features that enable them to identify soils. After 
describing the soils in the survey area and determining 
their properties, the soil scientists assigned the soils to 
taxonomic classes (units). Taxonomic classes are 
concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes 
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are used as a basis for comparison to classify soils 
systematically. The system of taxonomic classification 
used in the United States is based mainly on the kind 
and character of soil properties and the arrangement of 
horizons within the profile. After the soil scientists 
classified and named the soils in the survey area, they 
compared the individual soils with similar soils in the 
same taxonomic class in other areas so that they could 
confirm data and assemble additional data based on 
experience and research. 

While a soil survey is in progress, samples of some of 
the soils in the area generally are collected for laboratory 
analyses and for engineering tests. Soil scientists 
interpreted the data from these analyses and tests as 
well as the field-observed characteristics and the soil 
properties in terms of expected behavior of the soils 
under different uses. Interpretations for all of the soils 
were field tested through observation of the soils in 
different uses under different levels of management. 
Some interpretations are modified to fit local conditions, 
and new interpretations sometimes are developed to 
meet local needs. Data were assembled from other 
Sources, such as research information, production 
records, and field experience of specialists. For example, 
data on crop yields under defined levels of management 
were assembled from farm records and from field or plot 
experiments on the same kinds of soil. 

Predictions about soil behavior are based not only on 
soil properties but also on such variables as climate and 
biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from 
year to year. For example, soil scientists can state with a 
fairly high degree of probability that a given soil will have 
a high water table within certain depths in most years, 
but they cannot assure that a high water table will 
always be at a specific level in the soil on a specific 
date. 

After soil scientists located and identified the 
significant natural bodies of soil in the survey area, they 
drew the boundaries of these bodies on aerial 
photographs and identified each as a specific map unit. 
Aerial photographs show trees, buildings, fields, roads, 
and rivers, all of which help in locating boundaries 
accurately. 


Map Unit Composition 


A map unit delineation on a soil map represents an 
area dominated by one major kind of soil or an area 
dominated by several kinds of soil. A map unit is 
identified and named according to the taxonomic 
classification of the dominant soil or soils. Within a 
taxonomic class there are precisely defined limits for the 
properties of the soils. On the landscape, however, the 
soils are natural objects. м common with other natural 
objects, they have a characteristic variability in their 
properties. Thus, the range of some observed properties 


Brown County, Minnesota 


may extend beyond the limits defined for a taxonomic 
class. Areas of soils of a single taxonomic class rarely, if 
ever, can be mapped without including areas of soils of 
other taxonomic classes. Consequently, every map unit 
is made up of the soil or soils for which it is named and 
some soils that belong to other taxonomic classes. 
These latter soils are called inclusions or included soils. 
Most inclusions have properties and behavioral 
patterns similar to those of the dominant soil or soils in 
the map unit, and thus they do not affect use and 
management. These are called noncontrasting (similar) 
inclusions. They may or may not be mentioned in the 
map unit descriptions. Other inclusions, however, have 
properties and behavior divergent enough to affect use 
or require different management. These are contrasting 


(dissimilar) inclusions. They generally occupy small areas 


and cannot be shown separately on the soil maps 
because of the scale used in mapping. The inclusions of 


contrasting soils are mentioned in the map unit 
descriptions. A few inclusions may not have been 
observed and consequently are not mentioned in the 
descriptions, especially where the soil pattern was so 
complex that it was impractical to make enough 
observations to identify all of the kinds of soil on the 
landscape. 

The presence of inclusions in a map unit in no way 
diminishes the usefulness or accuracy of the soil data. 
The objective of soil mapping is not to delineate pure 
taxonomic classes of soils but rather to separate the 
landscape into segments that have similar use and 
management requirements. The delineation of such 
landscape segments on the map provides sufficient 
information for the development of resource plans, but 
onsite investigation is needed to plan for intensive uses 
in small areas. 
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General Soil Map Units 


The general soil map at the back of this publication 
shows the soil associations in this survey area. Each 
association has a distinctive pattern of soils, relief, and 
drainage. Each is a unique natural landscape. Typically, 
an association consists of one or more major soils and 
some minor soils. It is named for the major soils. The 
soils making up one association can occur in another but 
in a different pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for 
selecting a site for a road or building or other structure. 
The soils in any one association differ from place to 
place in slope, depth, drainage, and other characteristics 
that affect management. 

The descriptions, names, and delineations of the soils 
identified on the general soil map of this county do not 
fully agree or join with those of the soils identified on the 
maps of adjacent counties. Differences are the result of 
a better knowledge of soils and variations in the intensity 
of mapping. 


Soil Descriptions 


Nearly Level to Very Steep, Loamy and Silty Soils on 
Uplands 


These soils formed dominantly in loamy glacial till on 
uplands. They are well drained to very poorly drained. 
They are used mainly as cropland. Corn, soybeans, and 
small grain are the major crops. 


1. Canisteo-Ves-Seaforth Association 


Nearly level to moderately steep, poorly drained, well 
drained, and moderately well drained, loamy soils on 
ground moraines 

This association is on ground moraines characterized 
by short, irregular slopes that rise as much as 15 feet 
above the low lying areas. Depressions are common. 
Relief is low or intermediate. 

This association makes up about 21 percent of the 
county. It is about 35 percent Canisteo soils, 25 percent 
Ves soils, 15 percent Seaforth soils, and 25 percent 
minor soils. 


Canisteo soils are poorly drained. They are nearly level 
and are on low lying flats or on the rims of depressions. 
Typically, the surface layer is black clay loam about 10 
inches thick. The subsurface layer also is black clay 
loam. It is about 8 inches thick. The subsoil is about 24 
inches thick. It is olive gray and mottled. The upper part 
is clay loam, and the lower part is loam. The underlying 
material to a depth of 60 inches is olive gray, mottled 
loam. 

Ves soils are well drained. They are nearly level to 
moderately steep and are on knolls. Typically, the 
surface layer is black loam about 9 inches. The 
subsurface layer is very dark gray loam about 4 inches 
thick. The subsoil is dark brown and brown loam about 
11 inches thick. The underlying material to a depth of 60 
inches is light olive brown loam. 

Seaforth soils are moderately well drained. They are 
nearly level and are on low knolls. Typically, the surface 
layer is very dark gray loam about 11 inches thick. The 
subsoil is loam about 15 inches thick. The upper part is 
brown, and the lower part is light olive brown. The 
underlying material to a depth of 60 inches is light olive 
brown, mottled loam. 

Minor in this association are the poorly drained 
Webster soils on low flats, the moderately well drained 
Normania soils on low knolls, the well drained Storden 
soils on knolls, and the very poorly drained Glencoe and 
Okoboji soils in depressions. 

Most of this association is used as cropland. The 
major crops are corn, soybeans, and small grain. These 
Soils are wel! suited to crops. They have a high organic 
matter content and a high available water capacity. The 
Canisteo soils are limited by seasonal wetness and by a 
high lime content, which reduces crop production. 
Erosion is a hazard on the sloping and moderately steep 
Ves soils. 


2. Canisteo-Glencoe-Seaforth Association 


Nearly level, poorly drained, very poorly drained, and 
moderately well drained, loamy and silty soils on ground 
moraines 


This association is on ground moraines characterized 
by short, irregular slopes that rise as much as 5 feet 
above the low lying areas. Depressions are common. 
Relief is low. 


This association makes up about 1 percent of the 
county. It is about 40 percent Canisteo soils, 20 percent 
Glencoe soils, 10 percent Seaforth soils, and 30 percent 
minor soils. 

Canisteo soils are poorly drained. They are on low 
flats and on the rims of depressions. Typically, the 
surface layer is black clay loam about 10 inches thick. 
The subsurface layer also is black clay loam. It is about 
8 inches thick. The subsoil is about 24 inches thick. It is 
olive gray and mottled. The upper part is clay loam, and 
the lower part is loam. The underlying material to a 
depth of 60 inches is olive gray, mottled loam. 

Glencoe soils are very poorly drained. They are in 
depressions. Typically, the surface layer is black silty 
clay loam about 10 inches thick. The subsurface layer is 
about 28 inches thick. It is black. The upper part is silty 
clay loam, and the lower part is clay loam. The subsoil is 
olive gray, mottled clay loam about 13 inches thick. The 
underlying material to a depth of 60 inches is olive gray, 
mottled clay loam. 

Seaforth soils are moderately well drained. They are 
on low knolls. Typically, the surface layer is very dark 
gray loam about 11 inches thick. The subsoil is loam 
about 15 inches thick. The upper part is brown, and the 
lower part is light olive brown. The underlying material to 
a depth of 60 inches is light olive brown, mottled loam. 

Minor in this association are the poorly drained 
Webster soils on low flats, the moderately well drained 
Normania soils on low knolls, the well drained Ves soils 
on knolls, and the very poorly drained Okoboji soils in 
depressions. 

Most of this association is used as cropland. The 
major crops are corn, soybeans, and small grain. These 
soils are well suited to crops. They have a high organic 
matter content and a high available water capacity. The 
Canisteo and Glencoe soils are limited by seasonal 
wetness. Also, a high content of lime in the Canisteo 
soils reduces crop production. 


3. Ves-Webster-Storden Association 


Nearly level to very steep, well drained and poorly 
drained, loamy soils on ground moraines and till plains 

This association is on ground moraines and lateral 
moraines characterized by slopes that rise as much as 
30 feet above the low lying areas. Relief is intermediate 
or high. 

This association makes up about 1 percent of the 
county. It is about 30 percent Ves soils, 20 percent 
Webster soils, 10 percent Storden soils, and 40 percent 
minor soils. 

Ves soils are well drained. They are nearly level to 
moderately steep and are on knolls. Typically, the 
surface layer is black loam about 9 inches thick. The 
subsurface layer is very dark gray loam about 4 inches 
thick. The subsoil is dark brown and brown loam about 
11 inches thick. The underlying material to a depth of 60 
inches is light olive brown loam. 
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Webster soils are poorly drained. They are nearly level 
and are on low flats. Typically, the surface layer is black 
clay loam about 10 inches thick. The subsurface layer 
also is black clay loam about 10 inches thick. The 
subsoil is about 22 inches thick. It is mottled. The upper 
part is dark grayish brown clay loam, and the lower part 
is olive gray loam. The underlying material to a depth of 
60 inches is light olive gray and olive gray, mottled loam. 

Storden soils are well drained. They are gently sloping 
to very steep and are on knolls. Typically, the surface 
layer is dark grayish brown loam about 10 inches thick. 
The underlying material to a depth of 60 inches is 
yellowish brown and light olive brown loam. 

Minor in this association are the poorly drained 
Canisteo and Delft soils on low flats, the moderately well 
drained Seaforth and Normania soils on low knolls, and 
the very poorly drained Glencoe and Okoboji soils in 
depressions. 

Most of this association is used as cropland. The 
major crops are corn, soybeans, and small grain. These 
soils are well suited to crops. Erosion is a hazard on the 
sloping to very steep Ves and Storden soils. Seasonal 
wetness is a limitation in the poorly drained Webster 
soils. 


4. Normania-Webster-Ves Association 


Nearly level to moderately steep, moderately well 
drained, poorly drained, and well drained, loamy soils on 
ground moraines and till plains 

This association is on ground moraines characterized 
by short, irregular slopes that rise as much as 15 feet 
above the low lying areas. Relief is low or intermediate. 

This association makes up about 7 percent of the 
county. It is about 30 percent Normania soils, 25 percent 
Webster soils, 15 percent Ves soils, and 30 percent 
minor soils. 

Normania soils are moderately well drained. They are 
nearly level and are on low knolls. Typically, the surface 
layer is black loam about 10 inches thick. The 
subsurface layer is very dark gray loam about 4 inches 
thick. The subsoil is loam about 25 inches thick. The 
upper part is olive brown, and the lower part is light olive 
brown and mottled. The underlying material to a depth of 
60 inches is light olive brown, mottled loam. 

Webster soils are poorly drained. They are nearly level 
and are on low flats. Typically, the surface layer is black 
clay loam about 10 inches thick. The subsurface layer 
also is black clay loam about 10 inches thick. The 
subsoil is about 22 inches thick. It is mottled. The upper 
part is dark grayish brown clay loam, and the lower part 
is olive gray loam. The underlying material to a depth of 
60 inches is light olive gray and olive gray, mottled loam. 

Ves soils are well drained. They are nearly level to 
moderately steep and are on knolls. Typically, the 
surface layer is black loam about 9 inches thick. The 
subsurface layer is very dark gray loam about 4 inches 
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thick. The subsoil is dark brown and brown loam about 
11 inches thick. The underlying material to a depth of 60 
inches is light olive brown loam. 

Minor in this association are the well drained Storden 
soils on knolls, the moderately well drained Seaforth 
soils on low knolls, the poorly drained Canisteo soils on 
low flats and the rims of depressions, and the very 
poorly drained Glencoe and Okoboji soils in the 
depressions. 

Most of this association is used as cropland. The 
major crops are corn, soybeans, and small grain. These 
soils are well suited to crops. They have a high organic 
matter content and a high available water capacity. The 
poorly drained Webster soils are limited by seasonal 
wetness. Erosion is a hazard on the sloping and 
moderately steep Ves soils. 


5. Webster-Nicollet-Okoboji Association 


Nearly level, poorly drained, moderately well drained, 
and very poorly drained, loamy and silty soils on till 
plains and ground moraines 

This association is on ground moraines characterized 
by slopes that rise as much as 10 feet above the low 
lying areas. Depressions are common. Relief is low. 

This association makes up about 18 percent of the 
county. It is about 30 percent Webster soils, 25 percent 
Nicollet soils, 15 percent Okoboji soils, and 30 percent 
minor soils. 

Webster soils are poorly drained. They are on low 
flats. Typically, the surface layer is black clay loam about 
10 inches thick. The subsurface layer also is black clay 
loam about 10 inches thick. The subsoil is about 22 
inches thick. It is mottled. The upper part is dark grayish 
brown clay loam, and the lower part is olive gray loam. 
The underlying material to a depth of 60 inches is light 
olive gray and olive gray, mottled loam. 

Nicollet soils are moderately well drained. They are on 
low knolls. Typically, the surface layer is black clay loam 
about 10 inches thick. The subsurface layer also is black 
clay loam. It is about 7 inches thick. The subsoil is clay 
loam about 19 inches thick. The upper part is dark 
grayish brown, and the lower part is olive brown and 
mottled. The underlying material to a depth of 60 inches 
is olive and light olive brown, mottled clay loam. 

Okoboji soils are very poorly drained. They are in 
depressions. Typically, the surface layer is black silty 
clay loam about 10 inches thick. The subsurface layer is 
black and very dark gray silty clay loam about 32 inches 
thick. The subsoil is olive gray, mottled silty clay loam 
about 8 inches thick. The underlying material to a depth 
of 60 inches is gray, mottled silty clay loam. 

Minor in this association are the poorly drained 
Canisteo soils on low flats and on the rims of 
depressions, the well drained Clarion soils on knolls, and 
the very poorly drained Palms and Glencoe soils in 
depressions. 


Most of this association is used as cropland. The 
major crops are corn, soybeans, and small grain. These 
soils are well suited to crops. They have a high organic 
matter content and a high available water capacity. 
Seasonal wetness is a limitation in the Webster and 
Okoboji soils. 


6. Webster-Nicollet-Clarion Association 


Nearly level to moderately steep, poorly drained, 
moderately well drained, and well drained, loamy soils on 
till plains and ground moraines 


This association is on ground moraines characterized 
by short, irregular slopes that rise as much as 15 feet 
above the low lying areas. Depressions are common. 
Relief is low or intermediate. 

This association makes up about 27 percent of the 
county. It is about 25 percent Webster soils, 20 percent 
Nicollet soils, 15 percent Clarion soils, and 40 percent 
minor soils. 

Webster soils are poorly drained. They are nearly level 
and are on low flats. Typically, the surface layer is black 
clay loam about 10 inches thick. The subsurface layer 
also is black clay loam about 10 inches thick. The 
subsoil is about 22 inches thick. It is mottled. The upper 
part is dark grayish brown clay loam, and the lower part 
is olive gray loam. The underlying material to a depth of 
60 inches is light olive gray and olive gray, mottled loam. 

Nicollet soils are moderately well drained. They are 
nearly level and are on tow knolls. Typically, the surface 
layer is black clay loam about 10 inches thick. The 
subsurface layer also is black clay loam. It is about 7 
inches thick. The subsoil is clay loam about 19 inches 
thick. The upper part is dark grayish brown, and the 
lower part is olive brown and mottled. The underlying 
material to a depth of 60 inches is olive and light olive 
brown, mottled loam. 

Clarion soils are well drained. They are nearly level to 
moderately steep and are on knolls. Typically, the 
surface layer is very dark gray loam about 10 inches 
thick. The subsurface layer is very dark grayish brown 
loam about 5 inches thick. The subsoil is dark yellowish 
brown and yellowish brown loam about 19 inches thick. 
The underlying material to a depth of 60 inches is light 
olive brown, mottled loam. 

Minor in this association are the poorly drained 
Canisteo soils on low flats and on the rims of 
depressions, the moderately well drained Seaforth soils 
on low knolls, the well drained Storden soils on knolls, 
and the very poorly drained Glencoe and Okoboji soils in 
depressions. 

Most of this association is used as cropland. The 
major crops are corn, soybeans, and small grain. These 
soils are well suited to crops. They have a high organic 
matter content and a high available water capacity. The 
poorly drained Webster soils are limited by seasonal 
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wetness. Erosion is a hazard on the sloping and 
moderately steep Clarion soils. 


7. Clarion-Storden-Terril Association 


Very steep, well drained and moderately well drained, 
loamy solls on till plains, ground moraines, and foot 
slopes 

This association is on the sides of stream and river 
valleys. Slopes rise as much as 200 feet above the flood 
plains. 

This association makes up about 1 percent of the 
county. It is about 45 percent Clarion soils, 20 percent 
Storden soils, 20 percent Terril soils, and 15 percent 
minor soils. 

Clarion soils are well drained. They are on side slopes 
that face north or east. Typically, the surface layer is 
black loam about 8 inches thick. The subsurface layer is 
very dark gray loam about 7 inches thick. The subsoil is 
yellowish brown loam about 22 inches thick. The 
underlying material to a depth of 60 inches is light olive 
brown loam. 

Storden soils are well drained. They are on side 
slopes that face west or south. Typically, the surface 
layer is dark grayish brown loam about 10 inches thick. 
The underlying material to a depth of 60 inches is 
yellowish brown and light olive brown loam. 

Terril soils are moderately well drained. They are on 
foot slopes. Typically, the surface layer is black loam 
about 16 inches thick. The subsurface layer is very dark 
gray loam about 15 inches thick. The subsoil is dark 
brown loam about 15 inches thick. The underlying 
material to a depth of 60 inches is dark yellowish brown 
loam. 

Minor in this association are the poorly drained Delft 
soils on foot slopes and in drainageways and seepy 
areas. 

The soils in this association are generally unsuited to 
crops because of the slope. They are best suited to 
woodland. A cover of woody vegetation reduces the 
hazard of erosion. 


Nearly Level and Gently Sloping, Loamy Soils Mainly 
on Valley Trains 


These soils formed dominantly in loamy glacial 
outwash on valley trains. They are well drained to very 
poorly drained. They are used mainly as cropland. Corn, 
soybeans, and small grain are the major crops. 


8. Dickman-Estherville-Lemond Association 


Neariy level and gently sloping, well drained, moderately 
well drained, poorly drained, and very poorly drained, 
loamy soils on valley trains and outwash plains 

This association is on valley trains and outwash plains 
that have low or intermediate relief. It makes up about 
10 percent of the county. It is about 38 percent Dickman 
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Soils, 25 percent Estherville soils, 11 percent Lemond 
soils, and 26 percent minor soils. 

Dickman soils are well drained and moderately well 
drained. They are nearly level and gently sloping and are 
on plane or convex slopes. Typically, the surface layer is 
very dark gray sandy loam about 11 inches thick. The 
subsoil is about 19 inches thick. The upper part is dark 
brown sandy loam, and the lower part is dark yellowish 
brown loamy sand. The underlying material to a depth of 
60 inches is dark brown and yellowish brown sand. 

Estherville soils are well drained. They are nearly level 
and gently sloping and are on plane or convex slopes. 
Typically, the surface layer is very dark gray sandy loam 
about 11 inches thick. The subsoil is about 13 inches 
thick. It is dark brown. The upper part is sandy loam, and 
the lower part is gravelly coarse sand. The underlying 
material to a depth of 60 inches is brown and dark 
yellowish brown gravelly coarse sand. 

Lemond soils are poorly drained and very poorly 
drained. They are nearly level and are on low flats. 
Typically, the surface layer is black loam about 10 inches 
thick. The subsurface layer is black sandy loam about 8 
inches thick. The subsoil is grayish brown, mottled sandy 
loam about 11 inches thick. The underlying material to a 
depth of 60 inches is light olive gray, mottled sand. 

Minor in this association are the excessively drained 
Sparta and Hawick soils on plane or convex slopes; the 
well drained Dickinson and Ridgeport soils on plane or 
slightly convex slopes; the moderately well drained 
Hoopeston and Linder soils on knolls; and the poorly 
drained Darfur, Fieldon, and Hanska soils on low flats 
and in depressions. 

Most of this association is used as cropland. The 
major crops are corn, soybeans, and small grain. These 
soils are fairly well suited to crops. The Dickman and 
Estherville soils have a moderate or low available water 
capacity and thus are droughty in most years. Wind 
erosion is a hazard in the spring. Seasonal wetness is a 
limitation in the poorly drained and very poorly drained 
Lemond soils. 


9. Lemond-Nicollet-Dickman Association 


Nearly level and gently sloping, very poorly drained, 
poorly drained, moderately well drained, and well 
drained, loamy soils on valley trains, ground moraines, 
and outwash plains 

This association is on knolls and flats on valley trains, 
outwash plains, and ground moraines. The moraines 
have low or intermediate relief. 

This association makes up about 9 percent of the 
county. It is about 54 percent Lemond soils, 11 percent 
Nicollet soils, 10 percent Dickman soils, and 25 percent 
minor soils. 

Lemond soils are poorly drained and very poorly 
drained. They are nearly level and are on low flats. 
Typically, the surface layer is black loam about 10 inches 
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thick. The subsurface layer is black sandy loam about 8 
inches thick. The subsoil is grayish brown, mottled sandy 
loam about 11 inches thick. The underlying material to a 
depth of 60 inches is light olive gray, mottled sand. 

Nicollet soils are moderately well drained. They are 
nearly level and are on low knolls. Typically, the surface 
layer is black clay loam about 10 inches thick. The 
subsurface layer also is black clay loam. It is about 7 
inches thick. The subsoil is clay loam about 19 inches 
thick. The upper part is dark grayish brown, and the 
lower part is olive brown and mottled. The underlying 
material to a depth of 60 inches is olive and light olive 
brown, mottled loam. 

Dickman soils are well drained and moderately well 
drained. They are nearly level and gently sloping and are 
on low knolls. Typically, the surface layer is very dark 
gray sandy loam about 11 inches thick. The subsoil is 
about 19 inches thick. The upper part is dark brown 
sandy loam, and the lower part is dark yellowish brown 
loamy sand. The underlying material to a depth of 60 
inches is dark brown and yellowish brown sand. 

Minor in this association are the well drained Clarion, 
Storden, and Dickinson soils on knoils; the poorly 
drained Webster, Canisteo, and Hanska soils on low 
flats; and the very poorly drained Glencoe and Hanska 
soils in depressions. 

Most of this association is used as cropland. The 
major crops are corn, soybeans, and small grain. The 
Nicollet soils are well suited to crops because they have 
a high organic matter content and a high available water 
capacity. The Dickman soils are only fairly well suited to 
crops because they have a low or moderate available 
water capacity and thus can be droughty. Wind erosion 
is a hazard in the spring. Seasonal wetness is a 
limitation in areas of the poorly drained and very poorly 
drained Lemond soils. 


Nearly Level, Loamy and Silty Soils on Flood Plains 


These soils formed in loamy and silty alluvium on flood 
plains. They are poorly drained or moderately well 
drained. They are subject to flooding in the spring. They 


are used mainly as cropland. Corn, soybeans, and small 
grain are the dominant crops. 


10. Millington-Minneiska-Calco Association 


Nearly level, poorly drained and moderately well drained, 
loamy and silty soils on flood plains 

This association is on flood plains throughout the 
county. It makes up about 5 percent of the county. It is 
about 30 percent Millington soils, 24 percent Minneiska 
soils, 20 percent Calco soils, and 26 percent minor soils. 

Millington soils are poorly drained. They are on low 
flats. Typically, the surface layer is black clay loam about 
10 inches thick. The subsurface layer is black and very 
dark gray clay loam about 28 inches thick. The 
underlying material to a depth of 60 inches is very dark 
grayish brown loam and dark grayish brown loam and 
sandy loam. 

Minneiska soils are moderately well drained. They are 
on concave to slightly convex slopes. Typically, the 
surface layer is very dark grayish brown sandy loam 
about 10 inches thick. The underlying material to a depth 
of 60 inches is stratified grayish brown and dark grayish 
brown loamy sand, sandy loam, and fine sand. 

Calco soils are poorly drained. They are in nearly level 
areas. Typically, the surface layer is black silty clay loam 
about 10 inches thick. The subsurface layer is about 32 
inches thick. The upper part is black silty clay loam, and 
the lower part is very dark gray silt loam. The underlying 
material to a depth of 60 inches is dark olive gray silt 
loam. 

Minor in this association are the well drained Zumbro 
and moderately well drained Spillville and Hanlon soils 
on plane or concave slopes, the poorly drained Coland 
and Nishna soils on plane slopes, and the very poorly 
drained Oshawa and Nishna soils in oxbows and 
depressions. 

Most of this association is used as cropland. The 
major crops are corn, soybeans, and small grain. These 
soils are well suited to crops. The main hazard is 
flooding following heavy rains and following snowmelt in 
the spring. Seasonal wetness is a limitation. 
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Detailed Soil Map Units 
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The map units on the detailed soil maps at the back of 
this survey represent the soils in the survey area. The 
map unit descriptions in this section, along with the soil 
maps, can be used to determine the suitability and 
potential of a soil for specific uses. They also can be 
used to plan the management needed for those uses. 
More information on each map unit, or soil, is given 
under “Use and Management of the Soils.” 

Each map unit on the detailed soil maps represents an 
area on the landscape and consists of one or more soils 
for which the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general facts about the soil and gives the principal 
hazards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the underlying material, all the soils of 
a series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the underlying material. They also can differ in 
slope, stoniness, salinity, wetness, degree of erosion, 
and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into so// 
phases. Most of the areas shown on the detailed soil 
maps are phases of soil series. The name of a soil 
phase commonly indicates a feature that affects use or 
management. For example, Dickman sandy loam, 0 to 2 
percent slopes, is a phase of the Dickman series. 

Some map units are made up of two or more major 
soils. These map units are called soil complexes or 
undifferentiated groups. 

A soil complex consists of two or more soils, or one or 
more soils and a miscellaneous area, in such an intricate 
pattern or in such small areas that they cannot be shown 
separately on the soil maps. The pattern and proportion 
of the soils are somewhat similar in all areas. Lemond- 
Canisteo complex is an example. 

An undifferentiated group is made up of two or more 
soils that could be mapped individually but are mapped 
as one unit because similar interpretations can be made 
for use and management. The pattern and proportion of 
the soils in the mapped areas are not uniform. An area 
can be made up of only one of the major soils, or it can 


be made up of all of them. Okoboji and Palms soils, 
ponded, is an undifferentiated group in this survey area. 

Most map units include small scattered areas of soils 
other than those for which the map unit is named. Some 
of these included soils have properties that differ 
substantially from those of the major soil or soils. Such 
differences could significantly affect use and 
management of the soils in the map unit. The included 
Soils are identified in each map unit description. Some 
small areas of strongly contrasting soils are identified by 
a special symbol on the soil maps. 

This survey includes miscellaneous areas. Such areas 
have little or no soil material and support little or no 
vegetation. Pits, gravel, is an example. Miscellaneous 
areas are shown on the soil maps. Some that are too 
small to be shown are identified by a special symbol on 
the soil maps. 

The descriptions, names, and delineations of the soils 
identified on the detailed soil maps of this county do not 
fully agree or join with those of the soils identified on the 
maps of adjacent counties. Differences are the result of 
a better knowledge of soils and variations in the intensity 
of mapping. 

Table 4 gives the acreage and proportionate extent of 
each map unit. Other tables (see "Summary of Tables") 
give properties of the soils and the limitations, 
capabilities, and potentials for many uses. The Glossary 
defines many of the terms used in describing the soils. 


Soil Descriptions 


8B—Sparta loamy sand, 2 to 6 percent slopes. This 
gently sloping, excessively drained soil is on convex 
slopes on outwash plains and stream terraces. Individual 
areas are irregular in shape and range from 3 to 50 
acres in size. 

Typically, the surface layer is very dark gray loamy 
sand about 10 inches thick. The subsurface layer is very 
dark grayish brown loamy sand about 5 inches thick. The 
subsoil is dark yellowish brown sand about 23 inches 
thick. The underlying material to a depth of about 60 
inches is yellowish brown sand. In some places the 
subsoil and underlying material are gravelly. In other 
places glacial till is within 60 inches of the surface. In 
some areas the surface layer is sandy loam. 

Included with this soil in mapping are small areas of 
the poorly drained Hanska and moderately well drained 
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Dickman soils in the lower landscape positions. These 
soils make up 0 to 10 percent of the mapped areas. 

Permeability is rapid in the Sparta soil. Surface runoff 
is slow. The surface soil and subsoil are strongly acid to 
mildly alkaline. The available water capacity and organic 
matter content are low. 

Most areas are used as cropland. The most common 
crops are small grain and soybeans. This soil is poorly 
suited to cultivated crops. It is poorly suited to corn 
because of the hazard of drought and low natural fertility. 
It is best suited to the crops that mature before the 
droughty period late in the growing season. Wind erosion 
is a problem, and young plants are easily damaged by 
windblown sand. Applying tillage methods that leave 
crop residue on the surface or planting field windbreaks 
helps to control wind erosion and conserves moisture. A 
fertilization program based on soil tests can help to 
offset the low natural fertility. The soil is well suited to 
irrigation if an adequate water supply is available. 

This soil is poorly suited to the trees and shrubs grown 
as windbreaks and environmental plantings. The limited 
available water capacity is the main management 
concern. Also, windblown sand can damage seedlings. 
The trees and shrubs that are tolerant of droughty 
conditions should be selected for planting. Cultivation 
and applications of herbicide help to remove competing 
plants. 

The land capability classification is IVs. 


8C—Sparta loamy sand, 6 to 15 percent slopes. 
This sloping, excessively drained soil is on convex 
slopes on outwash plains and stream terraces. Individual 
areas are irregular in shape and range from 3 to 30 
acres in size. 

Typically, the surface layer is very dark grayish brown 
loamy sand about 8 inches thick. The subsurface layer is 
dark brown loamy sand about 4 inches thick. The subsoil 
is dark brown sand about 20 inches thick. The underlying 
material to a depth of about 60 inches is yellowish brown 
sand. In some places the subsoil and underlying material 
are gravelly. In other places glacial till is within 60 inches 
of the surface. In some areas the surface layer is sandy 
loam. In other areas the surface soil and subsoil are finer 
textured. 

Included with this soil in mapping are small areas of 
the moderately well drained Terril soils on foot slopes. 
These soils make up 2 to 10 percent of the mapped 
areas. 

- Permeability is rapid in the Sparta soil. Surface runoff 
is slow. The surface soil and subsoil are strongly acid to 
mildly alkaline. The available water capacity and organic 
matter content are low. 

Most areas are used as cropland. The most common 
crops are small grain and soybeans. Because of the low 
available water capacity, low natural fertility, and the 
hazard of wind erosion, this soil is generally unsuitable 
for row crops and small grain. 


Soil Survey 


This soil is poorly suited to the trees and shrubs grown 
as windbreaks and environmental plantings. The limited 
available water capacity and erosion by wind and water 
are the main management concerns. Windblown sand 
can damage seedlings. The trees and shrubs that are 
tolerant of droughty conditions should be selected for 
planting. Limiting site preparation to the area within 2 
feet of the seedling minimizes the erosion hazard. 
Cultivation and applications of herbicide help to remove 
competing plants. 

The land capability classification is Vis. 


27A—Dickinson sandy loam, 0 to 2 percent slopes. 
This nearly level, well drained soil is on plane or slightly 
convex slopes on stream terraces. Individual areas are 
irregular in shape and range from 3 to 75 acres in size. 

Typically, the surface layer is very dark gray sandy 
loam about 10 inches thick. The subsurface layer is very 
dark grayish brown sandy loam about 8 inches thick. The 
subsoil is about 22 inches thick. The upper part is dark 
brown sandy loam, and the lower part is dark yellowish 
brown loamy sand. The underlying material to a depth of 
about 60 inches is dark yellowish brown sand. In some 
areas it is gravelly. In other areas glacial till is within 60 
inches of the surface. In some places the loamy mantle 
is less than 20 inches thick. In other places free 
carbonates are in the underlying material. 

Included with this soil in mapping are small areas of 
the poorly drained Darfur and moderately well drained 
Hoopeston soils in the lower landscape positions. These 
soils make up 0 to 10 percent of the mapped areas. 

Permeability is moderately rapid in the upper part of 
the Dickinson soil and rapid in the lower part. Surface 
runoff is medium. The surface soil and subsoil are 
strongly acid to neutral. The available water capacity and 
organic matter content are moderate. 

Most areas are used as cropland. The most common 
crops are small grain and soybeans. This soil is fairly 
well suited to cultivated crops. It is best suited to the 
crops that mature before the droughty period late in the 
growing season. Droughtiness can limit production during 
years of low rainfall. Wind erosion is a problem, and 
young plants are easily damaged by windblown sand. 
Applying tillage methods that leave crop residue on the 
surface or planting field windbreaks helps to control wind 
erosion and conserves moisture. The soil is well suited 
to irrigation if an adequate supply of water is available. 

This soil is suited to the trees and shrubs grown as 
windbreaks and environmental plantings. The limited 
available water capacity is the main management 
concern. Also, windblown sand can damage seedlings. 
The trees and shrubs that are tolerant of droughty 
conditions should be selected for planting. Cultivation 
and applications of herbicide help to remove competing 
plants. 

The land capability classification is 115. 
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27B—Dickinson sandy loam, 2 to 6 percent slopes. 
This gently sloping, well drained soil is on convex slopes 
on stream terraces. Individual areas are irregular in 
shape and range from 3 to 50 acres in size. 

Typically, the surface soil is very dark grayish brown 
sandy loam about 14 inches thick. The subsoil is about 
16 inches thick. The upper part is dark brown sandy 
loam, and the lower part is dark yellowish brown loamy 
sand. The underlying material to a depth of about 60 
inches is yellowish brown sand. In some places it is 
gravelly. In other places glacial till is within 60 inches of 
the surface. In some areas the loamy mantle is less than 
20 inches thick. In other areas free carbonates are in the 
underlying material. 

Included with this soil in mapping are small areas of 
the poorly drained Darfur and moderately well drained 
Hoopeston soils in the lower landscape positions. These 
soils make up 0 to 10 percent of the mapped areas. 

Permeability is moderately rapid in the upper part of 
the Dickinson soil and rapid in the lower part. Surface 
runoff is medium. The surface soil and subsoil are 
strongly acid to neutral. The available water capacity and 
organic matter content are moderate. 

Most areas are used as cropland. The most common 
crops are small grain and soybeans. This soil is fairly 
well suited to cultivated crops. It is best suited to the 
crops that mature before the droughty period late in the 
growing season. Droughtiness can limit production during 
years of low rainfall. Because of runoff on the steeper 
slopes, water erosion is a hazard. Wind erosion also is a 
hazard, and young plants are easily damaged by 
windblown sand. Applying tillage methods that leave 
crop residue on the surface or planting field windbreaks 
helps to control wind erosion and conserves moisture. 
The soil is well suited to irrigation if an adequate water 
supply is available. 

This soil is suited to the trees and shrubs grown as 
windbreaks and environmental plantings. The limited 
available water capacity is the main management 
concern. Also, windblown sand can damage seedlings. 
The trees and shrubs that are tolerant of droughty 
conditions should be selected for planting. Cultivation 
and applications of herbicide help to remove competing 
plants. 

The land capability classification is lle. 


31E—Storden loam, 18 to 24 percent slopes. This 
steep, well drained soil is on ground moraines. Slopes 
are convex and complex and are 100 to 300 feet long. 
Individual areas are long and narrow and range from 5 to 
100 acres in size. 

Typically, the surface layer is dark grayish brown loam 
about 10 inches thick. The underlying material to a depth 
of about 60 inches is loam. It is yellowish brown in the 
upper part and light olive brown in the lower part. In 
some places the soil is sandy loam throughout. In other 
places the surface layer is darker. 


Included with this soil in mapping are small areas of 
Clarion, Delft, Terril, and Ves soils. The well drained 
Clarion and Ves soils are in the less sloping areas. The 
poorly drained Delft and moderately well drained Terril 
soils are in narrow drainageways and on foot slopes. 
Also included are areas where rock crops out and small 
pockets of sand and gravel. Inclusions make up 5 to 15 
percent of the mapped areas. 

Permeability is moderate in the Storden soil. Surface 
runoff is rapid. The soil is mildly alkaline or moderately 
alkaline throughout. The available water capacity is high. 
Organic matter content is low. 

Most areas are used as woodland. Some are used as 
pasture. Because of the slope, this soil is unsuitable as 
cropland. 

This soil is suited to the trees and shrubs grown as 
windbreaks and environmental plantings, but high growth 
and survival rates are unlikely. Erosion and alkalinity are 
management concerns. The trees that are tolerant of 
alkaline conditions should be selected for planting. 
Limiting site preparation to the area within 2 feet of the 
seedling minimizes the erosion hazard. Applications of 
herbicide help to remove competing plants. 

The land capability classification is Vle. 


31F—Storden loam, 24 to 60 percent slopes. This 
very steep, well drained soil is on south- and west-facing 
side slopes in stream valleys and ravines (fig. 2). Slopes 
are convex and complex and are 100 to 300 feet long. 
Individual areas are long and narrow and range from 5 to 
250 acres in size. 

Typically, the surface layer is dark grayish brown loam 
about 5 inches thick. The underlying material to a depth 
of about 60 inches is loam. It is light yellowish brown in 
the upper part and yellowish brown in the lower part. In 
some areas the soil is sandy loam throughout. In many 
places the surface layer is darker and has no free 
carbonates. 

Included with this soil in mapping are small areas of 
Clarion, Delft, Hawick, Sparta, and Terril soils. The well 
drained Clarion soils are in landscape positions similar to 
those of the Storden soil. They have a dark surface 
layer. The poorly drained Delft and moderately well 
drained Terril soils are in drainageways and on foot 
slopes. The excessively drained Hawick and Sparta soils 
are on the upper part of side slopes, in areas where 
outwash terraces are adjacent to the stream valleys. 
Also included are pockets of sand and gravel and, along 
the Minnesota River, areas where granite bedrock and 
granite residuum are exposed near the base of side 
slopes in the river valley. Inclusions make up 5 to 15 
percent of the mapped areas. 

Permeability is moderate in the Storden soil. Surface 
runoff is rapid. The soil is mildly alkaline or moderately 
alkaline throughout. The available water capacity is high. 
Organic matter content is low. 
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Soil Survey 


Figure 2.—An area of Storden loam, 24 to 60 percent slopes, on an escarpment along the Cottonwood River. 


Most areas are wooded. Because of the slope, this 
soil is unsuitable as cropland. It is fairly well suited to 
woodland. The most common trees are American elm, 
basswood, ironwood, sugar maple, bur oak, and green 
ash. The hazard of erosion and the slope are the main 
management concerns. The hazard of erosion is severe 
if the surface is disturbed. In most areas trees cannot be 


planted by machine because the soil is very steep. The 
side slopes that face north and east are better sites for 
many trees and shrubs than the south- and west-facing 
slopes, which are warmer and drier. 

This soil is generally unsuitable for windbreaks but is 
suitable for environmental plantings. The slope is the 
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main management concern. Hand planting is generally 
needed. Optimum growth and survival rates are unlikely. 
The land capability classification is Vile. 


35—Biue Earth mucky silt loam. This nearly level, 
very poorly drained soil is in depressions on ground 
moraines. It is subject to ponding. Individual areas are 
irregular in shape and range from 10 to 200 acres in 
size. 

Typically, the surface layer is black mucky silt loam 
about 10 inches thick. The underlying material to a depth 
of about 60 inches also is black mucky silt loam. In 
places the soil has more clay. 

included with this soil in mapping are small areas of 
the poorly drained Canisteo and Essexville soils. 
Canisteo soils formed in glacial till in the higher 
landscape positions. Essexville soils are along the 
borders of the depressions and on sandbars that extend 
into the depressions on lake plains. Included soils make 
up 0 to 5 percent of the mapped areas. 

Permeability is moderate in the Blue Earth soil. 
Reaction is mildly alkaline or moderately alkaline 
throughout the profile. The available water capacity is 
high or very high. Organic matter content is very high. 
The seasonal high water table is 2 feet above to 1 foot 
below the surface. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. This soil is fairly well 
suited to cultivated crops. The wetness and a high 
content of lime are the main limitations. A subsurface 
drainage system generally is needed before the soil can 
be cropped intensively. Tile drains can lower the water 
table and thus allow the soil to dry to a proper moisture 
content for tillage. The high content of lime results in a 
fertility imbalance. It restricts the availability of essential 
plant nutrients, particularly phosphorus. Crops and crop 
varieties that are tolerant of the high content of lime 
should be selected for planting. 

This soil is suited to the trees and shrubs grown as 
windbreaks and environmental plantings. The trees and 
shrubs selected for planting should be those that are 
tolerant of the high content of lime and the excess 
moisture. Untimely ponding of long duration can result in 
seedling mortality. Cultivation and applications of 
herbicide help to remove competing plants. 

The land capability classification is ۶ ۰۸ 


41A—Estherville sandy loam, 0 to 2 percent 
slopes. This nearly level, well drained soil is on plane or 
slightly convex slopes on valley trains. Individual areas 
are irregular in shape and range from 3 to 60 acres in 
size. 

Typicaily, the surface layer is very dark gray sandy 
loam about 11 inches thick. The subsoil is about 13 
inches thick. It is dark brown. The upper part is sandy 
loam, and the lower part is gravelly coarse sand. The 
underlying material to a depth of about 60 inches is 
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brown and dark yellowish brown gravelly coarse sand. In 
some places it is sand. In other places glacial till is 
within 60 inches of the surface. In some areas the loamy 
mantle is less than 10 or more than 20 inches thick. 

Included with this soil in mapping are small areas of 
the poorly drained Hanska and Lemond and moderately 
well drained Linder soils in the lower landscape 
positions. These soils make up 2 to 10 percent of the 
mapped areas. | 

Permeability is moderately rapid in the upper part of 
the Estherville soil and rapid in the underlying sediments. 
Surface runoff is slow. The surface layer and subsoil are 
medium acid to neutral. The available water capacity is 
low. Organic matter content is moderate. 

Most areas are used as cropland. The most common 
crops are small grain and soybeans. This soil is poorly 
suited to cultivated crops. Because of the hazard of 
drought and low natural fertility, it is poorly suited to 
corn. It is best suited to the crops that mature before the 
droughty period late in the growing season. Wind erosion 
is a problem, and young plants are easily damaged by 
windblown sand. Applying tillage methods that leave 
crop residue on the surface or planting field windbreaks 
helps to control wind erosion and conserves moisture. A 
fertilization program based on soil tests can help to 
offset the low fertility. The soil is well suited to irrigation 
if an adequate water supply is available. 

This soil is poorly suited to the trees and shrubs grown 
as windbreaks and environmental plantings. The 
droughtiness limits the number of species suitable for 
planting. Cultivation and applications of herbicide help to 
remove competing plants. Windblown sand can damage 
seedlings. 

The land capability classification is 1115. 


41B—Estherville sandy loam, 2 to 6 percent 
slopes. This gently sloping, well drained soil is on 
convex slopes on valley trains. Individual areas are 
irregular in shape and range from 3 to 50 acres in size. 

Typically, the surface soil is very dark gray sandy loam 
about 13 inches thick. The subsoil is about 14 inches 
thick. The upper part is dark brown sandy loam, and the 
lower part is dark yellowish brown gravelly coarse sand. 
The underlying material to a depth of about 60 inches 
also is dark yellowish brown gravelly coarse sand. In 
some places it is sand. In other places glacial till is 
within 60 inches of the surface. In some areas the loamy 
mantle is less than 10 or more than 20 inches thick. 

Included with this soil in mapping are small areas of 
the poorly drained Hanska and Lemond and moderately 
well drained Linder soils in the lower landscape 
positions. These soils make up O to 10 percent of the 
mapped areas. 

Permeability is moderately rapid in the upper part of 
the Estherville soil and rapid in the underlying sediments. 
Surface runoff is slow. The surface soil and subsoil are 
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medium acid to neutral. The available water capacity is 
low. Organic matter content is moderate. 

Most areas are used as cropland. The most common 
crops are small grain and soybeans. This soil is poorly 
suited to cultivated crops. Because of the hazard of 
drought and low natural fertility, it is poorly suited to 
corn. It is best suited to the crops that mature before the 
droughty period late in the growing season. Water 
erosion is a hazard on the steeper slopes. Wind erosion 
also is a hazard, and young plants are easily damaged 
by windblown sand. Applying tillage methods that leave 
crop residue on the surface or planting field windbreaks 
helps to control wind erosion and conserves moisture. A 
fertilization program based on soil tests can help to 
offset the low natural fertility. The soil is well suited to 
irrigation if an adequate water supply is available. 

This soil is poorly suited to the trees and shrubs grown 
as windbreaks and environmental plantings. The 
droughtiness limits the number of species suitable for 
planting. Cultivation and applications of herbicide help to 
remove competing plants. Windblown sand can damage 
seedlings. 

The land capability classification is Ills. 


85—Calco silty clay loam. This nearly level, poorly 
drained soil is on low flats on flood plains. It is 
occasionally flooded. Individual areas are generally 
elongated and range from 2 to 200 acres in size. 

Typically, the surface layer is black silty clay loam 
about 10 inches thick. The subsurface layer is about 32 
inches thick. The upper part is black silty clay loam, and 
the lower part is very dark gray silt loam. The underlying 
material to a depth of about 60 inches is dark olive gray 
silt loam. In some places the surface soil is leached of 
lime, In other places glacial outwash is within a depth of 
60 inches. In some areas the soil has more clay. 

Included with this soil in mapping are small areas of 
the very poorly drained Oshawa and Nishna soils. These 
soils are in depressions below the Calco soil. They make 
up 0 to 5 percent of the mapped areas. 

Permeability is moderate in the Calco soil. Surface 
runoff is slow. The soil is mildly alkaline or moderately 
alkaline throughout. The available water capacity and 
organic matter content are high. A seasonal high water 
table is at a depth of 1 to 3 feet. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. This soil is well suited to 
cultivated crops. The wetness and the hazard of flooding 
following heavy rains and snowmelt are the main 
management concerns. Drainage tile generally is 
effective in reducing the wetness, but drainage outlets 
are not available in many areas. A high content of lime 
results in a fertility imbalance. It restricts the availability 
of essential plant nutrients, particularly phosphorus. 
Crops and crop varieties that are tolerant of the high 
content of lime should be selected for planting. 


Soil Survey 


This soil is poorly suited to the trees and shrubs grown 
as windbreaks and environmental plantings. The trees 
and shrubs selected for planting should be those that 
are tolerant of the high content of lime, the excess 
moisture, and the flooding. Untimely flooding of long 
duration can result in seedling mortality. Cultivation and 
applications of herbicide help to remove competing 
plants. 

The land capability classification is liw. 


86—Canisteo clay loam. This nearly level, poorly 
drained soil is on low flats and on the rims of 
depressions on ground moraines. Individual areas are 
irregular in shape and range from 3 to 600 acres in size. 

Typically, the surface layer is black clay loam about 10 
inches thick. The subsurface layer also is black clay 
Іоат. Н is about 8 inches thick. The subsoil is about 24 
inches thick. It is olive gray and mottled. The upper part 
is clay loam, and the lower part is loam. The underlying 
materíal to a depth of about 60 inches is olive gray, 
mottled loam. In some places the surface layer is 
leached of lime. In other places the dark surface soil is 
more than 24 inches thick. In some areas the soil 
contains gypsum crystals. In other areas the content of 
lime is more than 20 percent. 

Included with this soil in mapping are small areas of 
Glencoe, Nicollet, Normania, Okoboji, and Seaforth soils. 
The very poorly drained Glencoe and Okoboji soils are in 
depressions and are subject to ponding. The moderately 
well drained Nicollet, Normania, and Seaforth soils are in 
the higher landscape positions. Also included are some 
areas where the surface layer and the upper part of the 
subsoil are silty clay, a few areas where the bulk density 
in the subsoil and underlying material is more than 2.0, 
and some areas where the slope is as much as 12 
percent. Included soils make up 5 to 15 percent of the 
mapped areas. 

Permeability is moderate in the Canisteo soil. Surface 
runoff is slow. The soil is mildly alkaline or moderately 
alkaline throughout. The available water capacity and 
organic matter content are high. A seasonal high water 
table is at a depth of 1 to 3 feet. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. This soil is well suited to 
cultivated crops. The wetness is the main limitation. A 
subsurface drainage system generally is needed before 
the soil can be cropped intensively. Tile drains can lower 
the water table and thus allow the soil to dry to a proper 
moisture content for tillage. A high content of lime 
results in a fertility imbalance. It restricts the availability 
of essential plant nutrients, particularly phosphorus. 
Crops and crop varieties that are tolerant of the high 
content of lime should be selected for planting. 

This soil is well suited to the trees and shrubs grown 
as windbreaks and environmental plantings. The trees 
and shrubs selected for planting should be those that 
are tolerant of the high content of lime and the excess 


Brown County, Minnesota 


moisture. Cultivation and applications of herbicide help to 
remove competing plants. 
The land capability classification is Ilw. 


94B—Terril loam, 2 to 6 percent slopes. This gently 
sloping, moderately well drained soil is on foot slopes in 
the uplands. Individual areas are elongated and range 
from 3 to 70 acres in size. 

Typically, the surface layer is very dark gray loam 
about 10 inches thick. The subsurface layer is black and 
very dark gray loam about 31 inches thick. The subsoil 
to a depth of about 60 inches is dark yellowish brown 
loam. In some places the dark surface soil is more than 
36 or less than 24 inches thick. In other places the soil 
is sandy loam throughout. 

Included with this soil in mapping are small areas of 
Clarion, Delft, and Ves soils. The well drained Clarion 
and Ves soils are in landscape positions similar to those 
of the Terril soil. They have a dark surface soil that is 
less than 24 inches thick. The poorly drained Delft soils 
are in the lower landscape positions. Soils that have 
strata of sand and gravel are included areas at the 
mouth of ravines. Also included, on outwash plains, are 
soils that are underlain by sandy and gravelly material. 
included soils make up 5 to 15 percent of the mapped 
areas. 

Permeability is moderate in the Terril soil. Surface 
runoff is medium. The surface soil and subsoil are 
slightly acid or neutral. The available water capacity and 
organic matter content are high. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. This soil is well suited to 
cultivated crops if the runoff from the higher adjacent 
soils is controlled. If erosion occurs on the higher lying 
soils, the eroding sediment is likely to injure or smother 
plants growing on this soil and the runoff is likely to form 
gullies. 

This soil is well suited to the trees and shrubs grown 
as windbreaks and environmental plantings. Except for 
those that require an abundant supply of moisture, most 
climatically suited species can survive and grow well. 
Cultivation and applications of herbicide help to remove 
competing plants. 

The land capability classification is Ile. 


94C—Terril loam, 6 to 12 percent slopes. This 
sloping, moderately well drained soil is on foot slopes in 
the uplands. Individual areas are elongated and range 
from 3 to 50 acres in size. 

Typically, the surface layer is very dark gray loam 
about 10 inches thick. The subsurface layer is very dark 
gray and very dark grayish brown loam about 25 inches 
thick. The subsoil is dark brown loam about 13 inches 
thick. The underlying material to a depth of about 60 
inches is light yellowish brown loam. In some places the 
dark surface soil is less than 24 or more than 36 inches 
thick. In other places the soil is sandy ioam throughout. 
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Included with this soil in mapping are small areas of 
Clarion, Delft, and Ves soils. The well! drained Clarion 
and Ves soils are in landscape positions similar to those 
of the Terril soil. They have a dark surface soil that is 
less than 24 inches thick. The poorly drained Delft soils 
are in the lower landscape positions. Soils that have 
strata of sand and gravel are in included areas at the 
mouth of ravines. Also included, on outwash plains, are 
soils that are underlain by sandy or gravelly material. 
Included soils make up 5 to 15 percent of the mapped 
areas. 

Permeability is moderate in the Terril soil. Surface 
runoff is medium. The surface soil and subsoil are 
slightly acid or neutral. The available water capacity and 
organic matter content are high. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. This soil is fairly well 
suited to cultivated crops if the runoff from the higher 
adjacent soils is controlled. If erosion occurs on the 
higher lying soils, the eroding sediment is likely to injure 
or smother plants growing on this soil and the runoff is 
likely to form gullies. 

This soil is well suited to the trees and shrubs grown 
as windbreaks and environmental plantings. Except for 
those that require an abundant supply of moisture, most 
climatically suited species can survive and grow well. 
Erosion is a hazard. it can be controlled by limiting site 
preparation to the area within 2 feet of the seedling. 
Cultivation and applications of herbicide help to remove 
competing plants. 

The land capability classification is Ше. 


102B-—Clarion loam, 1 to 4 percent slopes. This 
gently sloping, well drained soil is on knolls on till plains. 
Individual areas are irregular in shape and range from 3 
to 60 acres in size. 

Typically, the surface layer is very dark gray loam 
about 10 inches thick. The subsurface layer is very dark 
grayish brown loam about 5 inches thick. The subsoil is 
dark yellowish brown and yellowish brown loam about 19 
inches thick. The underlying material to a depth of about 
60 inches is light olive brown loam. In some places free 
lime is at or near the surface. In other places 
accumulations of lime are in the lower part of the 
subsoil. п some areas the subsoil has more clay. In 
other areas the soil is moderately well drained. 

Included with this soil in mapping are small areas of 
Storden and Webster soils. The well drained Storden 
soils are on the steeper, more convex parts of the 
landscape. They have a dark surface layer that is less 
than 7 inches thick. The poorly drained Webster soils are 
in the lower landscape positions. Also included are small 
pockets of sand and gravel and areas where the bulk 
density is more than 2.0. Included soils make up 5 to 15 
percent of the mapped areas. 

Permeability is moderate in the Clarion soil. Surface 
runoff is medium. The surface soil and subsoil are 
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medium acid to mildly aikaline. The available water 
capacity and organic matter content are high. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. This soil is well suited to 
cultivated crops. It can be intensively cropped. Water 
erosion is the main hazard. Applying tillage methods that 
leave crop residue on the surface conserves moisture, 
reduces the runoff rate, and helps to control erosion. 
Organic matter content and tilth can be maintained by 
returning crop residue to the soil. 

This soil is well suited to the trees and shrubs grown 
as windbreaks and environmental plantings. Except for 
those that require an abundant moisture supply, most 
climatically suited species can survive and grow well. 
Cultivation and applications of herbicide help to remove 
competing plants. 

The land capability classification is lle. 


102B2—Clarion loam, 3 to 6 percent slopes, 
eroded. This gently sloping, well drained soil is on knolls 
on till plains. Individual areas are irregular in shape and 
range from 3 to 25 acres in size. 

Typically, the surface soil is very dark gray loam about 
10 inches thick. The subsoil is dark yellowish brown 
loam about 17 inches thick. The underlying material to a 
depth of about 60 inches is yellowish brown and light 
olive brown loam. In some places free lime is at or near 
the surface. In other places accumulations of lime are in 
the lower part of the subsoil. In some areas the subsoil 
has more clay. In other areas the soil is moderately well 
drained. 

Included with this soil in mapping are small areas of 
Storden, Terril, and Webster soils. The well drained 
Storden soils are on the steeper, more convex parts of 
the landscape. They have a dark surface layer that is 
less than 7 inches thick. The moderately well drained 
Terril and poorly drained Webster soils are in the lower 
landscape positions. Also included are small pockets of 
sand and gravel. Included soils make up 5 to 15 percent 
of the mapped areas. 

Permeability is moderate in the Clarion soil. Surface 
runoff is medium. The surface soil and subsoil are 
medium acid to mildly alkaline. The available water 
capacity is high. Organic matter content is medium. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. This soil is well suited to 
cultivated crops. Water erosion is the main hazard. 
Applying tillage methods that leave crop residue on the 
surface, contour stripcropping, and terracing reduce the 
runoff rate and help to control erosion. Contour 
stripcropping and terraces are used where slopes are 
long and smooth. 

This soil is well suited to the trees and shrubs grown 
as windbreaks and environmental plantings. Except for 
those that require an abundant supply of moisture, most 
climatically suited species can survive and grow well. 
Water erosion is the main hazard. It can be controlled 
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during site preparation by a cover of crop residue. 
Cultivation and applications of herbicide help to remove 
competing plants. 

The land capability classification is lle. 


113—Webster clay loam. This nearly level, poorly 
drained soil is on low flats on till plains. Individual areas 
are irregular in shape and range from 3 to 1,700 acres in 
size. 

Typically, the surface layer is black clay loam about 10 
inches thick. The subsurface layer also is black clay 
loam about 10 inches thick. The subsoil is about 22 
inches thick. The upper part is dark grayish brown, 
mottled clay loam, and the lower part is olive gray, 
mottled loam. The underlying material to a depth of 
about 60 inches is light olive gray and olive gray, mottled 
loam. In some places free lime is at or near the surface. 
In other places the dark surface soil is more than 24 
inches thick. In some areas the subsoil has more clay. 

Included with this soil in mapping are small areas of 
Glencoe, Nicollet, Normania, Okoboji, and Seaforth soils. 
The very poorly drained Glencoe and Okoboji soils are in 
depressions and are subject to ponding. The moderately 
well drained Nicollet, Normania, and Seaforth soils are in 
the higher landscape positions. Also included are areas 
where the surface layer and the upper part of the subsoil 
are silty clay and a few areas where the bulk density in 
the subsoil and underlying material is more than 2.0. 
included soils make up 5 to 15 percent of the mapped 
areas. 

Permeability is moderate in the Webster soil. Surface 
runoff is slow. The surface soil and subsoil are slightly 
acid to mildly alkaline. The available water capacity and 
organic matter content are high. A seasonal high water 
table is at a depth of 1 to 2 feet. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. This soil is well suited to 
cultivated crops. The wetness is the main limitation. It 
generally is reduced by drainage tile. If plowed in the fall, 
the soil warms up and dries out more quickly in the 
spring. 

This soil is well suited to the trees and shrubs grown 
as windbreaks and environmental plantings. The trees 
and shrubs selected for planting should be those that 
are tolerant of excess moisture. Cultivation and 
applications of herbicide help to remove competing 
plants. 

The land capability classification is ۷۰ 


114—Glencoe clay loam. This nearly level, very 
poorly drained soil is in depressions on ground moraines. 
It is subject to ponding. Individual areas are irregular in 
shape and range from 3 to 140 acres in size. 

Typically, the surface layer is black clay loam about 10 
inches thick. The subsurface layer is about 28 inches 
thick. it is black. The upper part is silty clay loam, and 
the lower part is clay loam. The subsoil is olive gray, 
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mottied clay loam about 13 inches thick. The underlying 
material to a depth of about 60 inches is olive gray, 
mottled clay loam. In some places the dark surface soil 
is less than 24 inches thick. In other places a thin layer 
of peat is at the surface. In some areas the soil is poorly 
drained. In other areas the subsoil has more clay. In 
places the soil has less sand throughout. 

Included with this soil in mapping are small areas of 
the very poorly drained Blue Earth and Palms soils. 
These soils are in landscape positions similar to those of 
the Glencoe soil. Blue Earth soils formed in coprogenous 
earth. Paims soils are muck in the upper 16 or more 
inches. Included soils make up 0 to 5 percent of the 
mapped areas. 

Permeability is moderately slow in the Glencoe soil. 
The surface soil and subsoil are slightly acid or mildly 
alkaline. The available water capacity is high. Organic 
matter content is high or very high. A seasonal high 
water table is 1 foot above to 1 foot below the surface. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. This soil is fairly well 
suited to cultivated crops. The ponding is the main 
hazard. Water ponds for prolonged periods following 
snowmelt and heavy rains. A subsurface drainage 
system generally is needed before the soil can be 
cropped intensively. Tile drains can lower the water table 
and thus allow the soil to dry to a proper moisture 
content for tillage. A combination of drainage tile and 
surface inlets helps to remove surface water. 

This soil is poorly suited to the trees and shrubs grown 
as windbreaks and environmental plantings. The trees 
and shrubs selected for planting should be those that 
are tolerant of excess surface and subsurface water. 
Untimely ponding of long duration can result in seedling 
mortality. Cultivation and applications of herbicide help to 
remove competing plants. 

The land capability classification is Mw. 


128B—Grogan silt loam, 1 to 6 percent slopes. This 
nearly level and gently sloping, well drained soil is on 
terraces. Individual areas are elongated and range from 
5 to 30 acres in size. 

Typically, the surface layer is very dark gray silt loam 
about 10 inches thick. The subsurface layer is very dark 
grayish brown silt loam about 4 inches thick. The subsoil 
is dark brown silt loam about 12 inches thick. The 
underlying material to a depth of about 60 inches is 
yellowish brown, brown, and pale brown silt loam and 
loam. In some places glacial till is within 50 inches of the 
surface. In other places the dark surface soil is more 
than 18 inches thick. 

Included with this soil in mapping are small areas of 
the well drained Clarion soils. These soils formed in 
glacial till. They are in landscape positions similar to 
those of the Grogan soil. They make up 0 to 5 percent 
of the mapped areas. 
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Permeability is moderately rapid in the Grogan soil. 
Surface runoff is slow. The surface soil and subsoil are 
slightly acid to mildly alkaline. The available water 
capacity and organic matter content are high. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. This soil is suited to 
cultivated crops. It can be intensively cropped. Water 
erosion is the main hazard. Applying tillage methods that 
leave crop residue on the surface conserves moisture 
and helps to control erosion. Returning crop residue to 
the soil helps to maintain the organic matter content and 
tilth. 

This soil is well suited to the trees and shrubs grown 
as windbreaks and environmental plantings. Except for 
those that require an abundant supply of moisture, most 
climatically suited species can survive and grow well. 
Cultivation and applications of herbicide help to remove 
competing plants. 

The land capability classification is Ile. 


130—Nicollet clay loam. This nearly level, moderately 
well drained soil is on low knolls on ground moraines. 
Individual areas are irregular in shape and range from 3 
to 230 acres in size. 

Typicaily, the surface layer is black clay loam about 10 
inches thick. The subsurface layer also is black clay 
loam. !t is about 7 inches thick. The subsoil is clay loam 
about 19 inches thick. The upper part is dark grayish 
brown, and the lower part is olive brown and mottled. 
The underlying material to a depth of about 60 inches is 
olive and light olive brown, mottled clay loam. In some 
places lime is at or near the surface. In other places 
accumulations of lime are in the lower part of the 
subsoil. In some areas the subsoil has more clay. 

Included with this soil in mapping are small areas of 
Canisteo, Clarion, and Webster soils. The poorly drained 
Canisteo and Webster soils are in the lower landscape 
positions. The well drained Clarion soils are in the higher 
positions. Also included are small pockets of sand and 
gravel and areas of lacustrine sediments. Included soils 
make up 5 to 10 percent of the mapped areas. 

Permeability is moderate in the Nicollet soil. Surface 
runoff is slow. The surface soil and subsoil are medium 
acid to mildly alkaline. The available water capacity and 
organic matter content are high. A seasonal high water 
table is at a depth of 2.5 to 5.0 feet. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. This soil is well suited to 
cultivated crops. It can be intensively cropped. Organic 
matter content and tilth can be maintained by returning 
crop residue to the soil. Leaving crop residue on the 
surface of fall-tilled fields helps to control wind erosion. 

This soil is well suited to the trees and shrubs grown as 
windbreaks and environmental plantings. Excess 
moisture in the spring may result in less than optimum 
growth during some years. Cultivation and applications of 
herbicide help to remove competing plants. 
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The land capability classification is |. 


134—Okoboji silty clay loam. This nearly level, very 
poorly drained soil is in depressions on ground moraines. 
it is subject to ponding. Individual areas are commonly 
circular or oblong and range from 3 to 300 acres in size. 

Typically, the surface layer is black silty clay loam 
about 10 inches thick. The subsurface layer is black and 
very dark gray silty clay loam about 32 inches thick. The 
subsoil is olive gray, mottled silty clay loam about 8 
inches thick. The underlying material to a depth of about 
60 inches is gray, mottled silty clay loam. In some places 
the dark surface soil is less than 24 or more than 48 
inches thick. In other places a thin layer of peat is at the 
surface. 

Included with this soil in mapping are small areas of 
the very poorly drained Blue Earth and Palms soils. 
These soils are in positions on the landscape similar to 
those of the Okoboji soil. Blue Earth soils formed in 
coprogenous earth. Palms soils are organic to a depth of 
more than 16 inches. Included soils make up 0 to 5 
percent of the mapped areas. 

Permeability is moderately slow in the Okoboji soil. 
The surface soil and subsoil are slightly acid to 
moderately alkaline. The available water capacity and 
organic matter content are high or very high. A seasonal 
high water table is 1 foot above to 1 foot below the 
surface. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. This soil is fairly well 
suited to cultivated crops. The ponding is the main 
hazard. Water ponds for prolonged periods following 
snowmelt and heavy rains. A subsurface drainage 
system generally is needed before the soil can be 
cropped intensively. Tile drains can lower the water table 
and thus allow the soil to dry to a proper moisture 
content for tillage. A combination of drainage tile and 
surface inlets is needed to remove excess surface water. 

This soil is poorly suited to the trees and shrubs grown 
as windbreaks and environmental plantings. The trees 
and shrubs selected for planting should be those that 
can withstand excess moisture. Untimely ponding of long 
duration can result in seedling mortality. Cultivation and 
applications of herbicide help to remove competing 
plants. 

The land capability classification is Iliw. 


136—Madelia silty clay loam. This nearly level, 
poorly drained soil is on low flats on glacial lake plains. 
Individual areas are irregular in shape and range from 3 
to 20 acres in size. 

Typically, the surface layer is black silty clay loam 
about 9 inches thick. The subsurface layer is black and 
very dark gray silty clay loam about 10 inches thick. The 
subsoil is dark grayish brown, mottled silt loam about 9 
inches thick. The underlying material! to a depth of about 
60 inches is olive gray and light olive gray, mottled silt 
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loam. In some places free lime is at or near the surface. 
In other places the dark surface soil is more than 24 
inches thick. 

Included with this soil in mapping are small areas of 
the poorly drained Lemond and Tilfer Variant soils. 
These soils are in landscape positions similar to those of 
the Madelia soil. Lemond soils have sandy underlying 
material. Tilfer Variant soils are underlain by soft 
bedrock. Included soils make up 2 to 10 percent of the 
mapped areas. 

Permeability is moderate in the Madelia soil. Surface 
runoff is slow. The surface soil and subsoil are slightly 
acid to mildly alkaline. The available water capacity is 
high or very high. Organic matter content is high. A 
seasonal high water table is at a depth of 1.0 to 2.5 feet. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. This soil is well suited to 
cultivated crops. The wetness is the main limitation. A 
subsurface drainage system generally is needed before 
the soil can be cropped intensively. Tile drains can lower 
the water table and thus allow the soil to dry to a proper 
moisture content for tillage. 

This soil is well suited to the trees and shrubs grown 
as windbreaks and environmental plantings. The trees 
and shrubs selected for planting should be those that 
are tolerant of excess moisture. Cultivation and 
applications of herbicide help to remove competing 
plants. 

The land capability classification is llw. 


140—Spicer silty clay loam. This nearly level, poorly 
drained soil is on low flats on glacial lake plains. 
Individual areas are irregular in shape and range from 3 
to 200 acres in size. 

Typically, the surface layer is black silty clay loam 
about 10 inches thick. The subsurface layer is very dark 
gray silty clay loam about 13 inches thick. The subsoil is 
grayish brown, mottled silt loam about 22 inches thick. 
The underlying material to a depth of about 60 inches is 
light brownish gray, mottled silt loam. In some places the 
dark surface soil is more than 24 inches thick. In other 
places the surface layer is leached of lime. 

Included with this soil in mapping are small areas of 
Lemond soils. These soils have sandy and gravelly 
underlying material. They make up 0 to 10 percent of the 
mapped areas. 

Permeability is moderate in the Spicer soil. Surface 
runoff is slow. The surface soil and subsoil are mildly 
alkaline or moderately alkaline. The available water 
capacity is high or very high. Organic matter content is 
high. A seasonal high water table is at a depth of 1 to 3 
feet. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. This soil is well suited to 
cultivated crops. The wetness is the main limitation. A 
subsurface drainage system generally is needed before 
the soil can be cropped intensively. Tile drains can lower 
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the water table and thus allow the soil to dry to a proper 
moisture content for tillage. A high content of lime 
results in a fertility imbalance. It restricts the availability 
of essential plant nutrients, particularly phosphorus. 
Crops and crop varieties that are tolerant of the high 
content of lime should be selected for planting. 

This soil is well suited to the trees and shrubs grown 
as windbreaks and environmental plantings. The trees 
and shrubs selected for planting should be those that 
are tolerant of the high content of lime and the excess 
moisture. Cultivation and applications of herbicide help to 
remove competing plants. 

The land capability classification is Ilw. 


227—Lemond loam. This nearly level, poorly drained 
soil is on low flats on valley trains. Individual areas are 
irregular in shape and range from 3 to 1,000 acres in 
size. 

Typically, the surface layer is black loam about 10 
inches thick. The subsurface layer is black sandy 7 
about 8 inches thick. The subsoil is grayish brown, 
mottled sandy loam about 11 inches thick. The 
underlying material to a depth of about 60 inches is light 
olive gray, mottled sand. In some places glacial till is at a 
depth of 40 inches or more. In other places the content 
of coarse fragments in the underlying material is more 
than 5 percent. In some areas the surface layer is 
leached of lime. In other areas the dark surface soil is 
more than 24 inches thick. 

Included with this soil in mapping are small areas of 
Dickman and Hanska soils. The moderately well drained 
Dickman soils are in the higher landscape positions. The 
poorly drained Hanska soils are in very low depressions 
and are subject to ponding. Included soils make up 2 to 
10 percent of the mapped areas. 

Permeability is moderately rapid in the upper part of 
the Lemond soil and rapid in the lower part. Surface 
runoff is slow. The surface soil and subsoil are mildly 
alkaline or moderately alkaline. The available water 
capacity is moderate. Organic matter content is high. A 
seasonal high water table is at a depth of 1 to 3 feet. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. This soil is well suited to 
cultivated crops. The wetness is the main limitation. A 
subsurface drainage system generally is needed before 
the soil can be cropped intensively. Tile drains can lower 
the water table and thus allow the soil to dry to a proper 
moisture content for tillage. A high content of lime 
results in a fertility imbalance. Іі restricts the availability 
of essential plant nutrients, particularly phosphorus. 
Crops and crop varieties that are tolerant of the high 
content of lime should be selected for planting. 

This soil is well suited to the trees and shrubs grown 
as windbreaks and environmental plantings. The trees 
and shrubs selected for planting should be those that 
are tolerant of the high content of lime and the excess 
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moisture. Cultivation and applications of herbicide help to 
remove competing plants. 
The land capability classification is Ім. 


247—Linder sandy loam. This nearly level, 
moderately well drained soil is on plane or slightly 
convex slopes on valley trains and stream benches. 
Individual areas are irregular in shape and range from 3 
to 75 acres in size. 

Typically, the surface layer is black sandy loam about 
9 inches thick. The subsurface layer is very dark grayish 
brown sandy loam about 4 inches thick. The subsoil is 
dark yellowish brown sandy loam about 8 inches thick. 
The underlying material to a depth to about 60 inches is 
dark grayish brown and grayish brown, mottled gravelly 
coarse sand. In places it is sand. In some areas glacial 
till is within 60 inches of the surface. 

Included with this soil in mapping are small areas of 
Estherville, Hanska, Lemond, and Ridgeport soils. The 
well drained Estherville and Ridgeport soils are in the 
higher landscape positions. The poorly drained Hanska 
and Lemond soils are in the lower positions. Included 
soils make up 0 to 5 percent of the mapped areas. 

Permeability is moderately rapid in the loamy mantle of 
the Linder soil and very rapid in the underlying gravelly 
coarse sand. Surface runoff is slow. The surface soil and 
subsoil are medium acid to neutral. The available water 
capacity is low. Organic matter content is moderate. A 
seasonal high water table is at a depth of 2.5 to 5.0 feet. 

Most areas are used as cropland. The most common 
crops are small grain and soybeans. This soil is fairly 
well suited to cultivated crops. It is best suited to the 
crops that mature before the droughty period late in the 
growing season. Droughtiness can limit production during 
years of low rainfall. Wind erosion is a problem, and 
young plants are easily damaged by windblown sand. 
Applying tillage methods that leave crop residue on the 
surface or planting field windbreaks helps to control wind 
erosion and conserves moisture. The soil is well suited 
to irrigation if an adequate water supply is available. 

This soil is poorly suited to the trees and shrubs grown 
as windbreaks and environmental plantings. The 
droughtiness limits the number of species suitable for 
planting. Also, windblown sand can damage seedlings. 
Cultivation and applications of herbicide help to remove 
competing plants. 

The land capability classification is Ils. 


269—Millington clay loam. This nearly level, poorly 
drained soil is on low flats on flood plains. It is 
occasionally flooded. Individual areas are generally 
elongated and range from 3 to 200 acres in size. 

Typically, the surface layer is black clay loam about 10 
inches thick. The subsurface layer is black and very dark 
gray clay loam about 28 inches thick. The upper part of 
the underlying material is very dark grayish brown loam. 
The lower part to a depth of about 60 inches is dark 
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grayish brown sandy loam. In some places sand and 
gravel are at a depth of 40 inches or more. In other 
places the surface layer is leached of lime. 

included with this soil in mapping are small areas of 
Oshawa and Spillville soils. The very poorly drained 
Oshawa soils are in depressions and meander channels. 
The moderately well drained Spillville soils are in the 
higher landscape positions. Included soils make up 0 to 
5 percent of the mapped areas. 

Permeability is moderate in the Millington soil. Surface 
runoff is slow. The soil is mildly alkaline or moderately 
alkaline throughout. The available water capacity and 
organic matter content are high. A seasonal high water 
table is at a depth of 1 to 2 feet. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. This soil is well suited to 
cultivated crops. The wetness and the hazard of flooding 
following heavy rains and snowmelt are the main 
management concerns. Drainage tile generally is 
effective in reducing the wetness, but drainage outlets 
are not available in many areas. A high content of lime 
results in a fertility imbalance. It restricts the availability 
of essential plant nutrients, particularly phosphorus. 
Crops and crop varieties that are tolerant of the high 
content of lime should be selected for planting. 

This soil is poorly suited to the trees and shrubs grown 
as windbreaks and environmental plantings. The trees 
and shrubs selected for planting should be those that 
are tolerant of the high content of lime, the excess 
moisture, and the flooding. Untimely flooding can result 
in seedling mortality. Cultivation and applications of 
herbicide help to remove competing plants. 

The land capability classification is Ilw. 


281— Darfur loam. This nearly level, poorly drained 
soil is on low flats on outwash plains. Individual areas 
are irregular in shape and range from 3 to 30 acres in 
size. 

Typically, the surface layer is very dark gray loam 
about 10 inches thick. The subsurface layer is very dark 
grayish brown loam about 9 inches thick. The subsoil is 
dark grayish brown, mottled fine sandy loam about 16 
inches thick. The underlying material to a depth of about 
60 inches is mottled loamy very fine sand. It is light olive 
gray in the upper part and olive gray in the lower part. In 
some places free lime is at or near the surface. In other 


places the dark surface soil is more than 24 inches thick. 


In some areas the soil is very poorly drained. 

included with this soil in mapping are small areas of 
the moderately well drained Hoopeston soils in the 
higher landscape positions. These soils make up 0 to 5 
percent of the mapped areas. 

Permeability is moderate in the upper part of the 
Darfur soil and moderately rapid in the lower part. 
Surface runoff is slow. The surface soil and subsoil are 
slightly acid to mildly alkaline. The available water 


Soil Survey 


capacity is moderate. Organic matter content is high. A 
seasonal high water table is at a depth of 1 to 3 feet. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. This soil is well suited to 
cultivated crops. The wetness is the main limitation. 
Drainage tile generally is effective in reducing the 
wetness. If tilled in the fall, the soil dries out and warms 
up earlier in the spring. 

This soil is well suited to the trees and shrubs grown 
as windbreaks and environmental plantings. The trees 
and shrubs selected for planting should be those that 
are tolerant of excess moisture. Cultivation and 
applications of herbicide help to remove competing 
plants. 

The land capability classification is №. 


282—Hanska sandy loam. This nearly level, poorly 
drained soil is on low flats on valley trains. Individual 
areas are irregular in shape and range from 3 to 50 
acres in size. 

Typically, the surface layer is very dark gray sandy 
loam about 10 inches thick. The subsurface layer also is 
very dark gray sandy loam. It is about 6 inches thick. 
The subsoil is about 9 inches of olive gray, mottled 
sandy loam and coarse sandy loam. The underlying 
material to a depth of about 60 inches is sand. It is 
grayish brown in the upper part and olive gray in the 
lower part. In some places the dark surface soil is more 
than 24 inches thick. In other places the loamy mantle is 
less than 20 inches thick. Some areas are subject to 
ponding. 

Included with this soil in mapping are small areas of 
the moderately well drained Dickman soils in the higher 
landscape positions. These soils make up 2 to 10 
percent of the mapped areas. 

Permeability is moderately rapid in the upper part of 
the Hanska soil and rapid in the underlying sand. 
Surface runoff is slow. The surface soil and subsoil are 
slightly acid or neutral. The available water capacity is 
moderate. Organic matter content is high. A seasonal 
high water table is at a depth of 1 to 3 feet. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. This soil is well suited to 
cultivated crops. The wetness is the main limitation. A 
subsurface drainage system generally is needed before 
the soil can be cropped intensively. Tile drains can lower 
the water table and thus allow the soil to dry to a proper 
moisture content for tillage. 

This soil is well suited to the trees and shrubs grown 
as windbreaks and environmental plantings. The trees 
and shrubs selected for planting should be those that 
are tolerant of excess moisture. Cultivation and 
applications of herbicide help to remove competing 
plants. 

The land capability classification is liw. 
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313—Spillville loam. This nearly level, moderately 
well drained soil is on flood plains. It is occasionally 
flooded. Individual areas are generally elongated and 
range from 3 to 200 acres in size. 

Typically, the surface layer is black loam about 10 
inches thick. The subsurface layer is black and very dark 
gray loam about 44 inches thick. The underlying material 
to a depth of about 60 inches is dark grayish brown, 
mottled sandy loam. In places lime is at or near the 
surface. In some areas the soil is stratified in the upper 
part. In other areas it is underlain by sand and gravel 
within 60 inches of the surface. 

Included with this soil in mapping are small areas of 
the poorly drained Coland soils in the lower landscape 
positions. These soils make up 2 to 10 percent of the 
mapped areas. 

Permeability is moderate in the Spillville soil. Surface 
runoff is slow. The surface soil and subsoil are slightly 
acid or neutral. The available water capacity and organic 
matter content are high. A seasonal high water table is 
at a depth of 3 to 5 feet. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. This soil is well suited to 
cultivated crops. The hazard of flooding following heavy 
rains and snowmelt is the main management concern. 

This soil is poorly suited to the trees and shrubs grown 
as windbreaks and environmental plantings. Untimely 
flooding can result in seedling mortality. The trees and 
shrubs selected for planting should be those that are 
tolerant of flooding. Cultivation and applications of 
herbicide help to remove competing plants. 

The land capability classification is tlw. 


317—Oshawa silty clay loam. This nearly level, very 
poorly drained soil is in depressions and abandoned river 
channels on flood plains. It is frequently flooded. 
Individual areas are generally elongated and range from 
3 to 100 acres in size. 

Typically, the surface layer is black silty clay loam 
about 10 inches thick. The subsurface layer is very dark 
gray clay loam about 25 inches thick. The underlying 
material to a depth of about 60 inches is olive gray, 
mottled loam. In some places a thin layer of muck is at 
the surface. In other places the surface layer and 
subsurface layer are leached of lime. In some areas the 
soil has more clay throughout. 

Included with this soil in mapping are small areas of 
the poorly drained Calco and Millington soils in the 
slightly higher landscape positions. These soils make up 
0 to 5 percent of the mapped areas. 

Permeability is moderately slow in the Oshawa soil. 
Surface runoff is ponded. The soil is mildly alkaline or 
moderately alkaline throughout. The available water 
capacity is high. Organic matter content is high or very 
high. A seasonal high water table is 1 foot above to 1 
foot below the surface. 
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Most areas are used as wildlife habitat. This soil is well 
suited to wetland wildlife habitat. It is generally unsuited 
to cultivated crops and to windbreaks and environmental 
plantings because of the flooding and the extreme 
wetness. 

The land capability classification is Viw. 


327A—Dickman sandy loam, 0 to 2 percent slopes. 
This nearly level, well drained soil is on plane or slightly 
convex valley trains and outwash plains. Individual areas 
are irregular in shape and range from 3 to 260 acres in 
size. 

Typically, the surface layer is very dark gray sandy 
loam about 11 inches thick. The subsoil is about 19 
inches thick. The upper part is dark brown sandy loam, 
and the lower part is dark yellowish brown loamy sand. 
The underlying material to a depth of about 60 inches is 
dark brown and yellowish brown sand. In places it is 
gravelly. In some areas glacial till is within 60 inches of 
the surface. 

Included with this soil in mapping are small areas of 
the poorly drained Hanska and Lemond soils in the lower 
landscape positions. These soils make up 0 to 5 percent 
of the mapped areas. 

Permeability is moderately rapid in the upper part of 
the Dickman soil and rapid in the lower part. Surface 
runoff is medium. The surface soil and subsoil are 
medium acid to neutral. The available water capacity is 
low. Organic matter content is moderate. 

Most areas are used as cropland. The most common 
crops are small grain and soybeans. This soil is poorly 
suited to cultivated crops because of droughtiness and 
low natural fertility. It is best suited to the crops that 
mature before the droughty period late in the growing 
season. Wind erosion is a problem, and young plants are 
easily damaged by windblown sand. Applying tillage 
methods that leave crop residue on the surface or 
planting field windbreaks helps to control wind erosion 
and conserves moisture. A fertilization program based on 
soil tests can offset the low natural fertility. The soil is 
well suited to irrigation if an adequate water supply is 
available (fig. 3). 

This soil is suited to the trees and shrubs grown as 
windbreaks and environmental plantings. The 
droughtiness limits the number of species suitable for 
planting. Also, windblown sand can damage seedlings. 
Cultivation and applications of herbicide help to remove 
competing plants. 

The land capability classification is Ills. 


327B—Dickman sandy loam, 2 to 6 percent slopes. 
This gently sloping, well drained soil is on convex slopes 
on valley trains and outwash plains. Individual areas are 
irregular in shape and range from 3 to 40 acres in size. 

Typically, the surface layer is very dark gray sandy 
loam about 13 inches thick. The subsoil is about 31 
inches thick. The upper part is dark brown sandy loam, 
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Figure 3.—Center-pivot irrigation in an area of Dickman sandy loam, 0 to 2 percent slopes. 


and the lower part is dark yellowish brown sand. The 
underlying material to a depth of about 60 inches is 
yellowish brown sand. In places it is gravelly. In some 
areas glacial till is within 60 inches of the surface. 

Included with this soil in mapping are small areas of 
the poorly drained Hanska and Lemond soils in the lower 
landscape positions. These soils make up 0 to 5 percent 
of the mapped areas. 

Permeability is moderately rapid in the upper part of the 
Dickman soil and rapid in the lower part. Surface runoff 
is medium. The surface layer and subsoil are medium 
acid to neutral. The available water capacity is low. 
Organic matter content is moderate. 

Most areas are used as cropland. The most common 
crops are small grain and soybeans. This soil is poorly 
suited to cultivated crops because of droughtiness and 
low natural fertility. It is best suited to the crops that 
mature before the droughty period late in the growing 
season. Water erosion is a hazard on the steeper 


slopes. Wind erosion also is a hazard, and young plants 
are easily damaged by windblown sand. Applying tillage 
methods that leave crop residue on the surface or 
planting field windbreaks helps to control erosion and 
conserves moisture. A fertilization program based on soil 
tests can offset the low natural fertility. The soil is well 
suited to irrigation if an adequate water supply is 
available. 

This soil is suited to the trees and shrubs grown as 
windbreaks and environmental plantings. The 
droughtiness limits the number of species suitable for 
planting. Also, windblown land can damage seedlings. 
Cultivation and applications of herbicide help to remove 
competing plants. 

The land capability classification is Ille. 


336—Delft clay loam. This nearly level, poorly 
drained soil is on ground moraines. Individual areas are 
elongated and range from 3 to 55 acres in size. 
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Typically, the surface layer is black clay loam about 18 
inches thick. The subsurface layer is black and very dark 
gray clay loam about 30 inches thick. The underlying 
material to a depth of about 60 inches is olive gray, 
mottled clay loam. In some places glacial outwash is 
within 60 inches of the surface. in other places the dark 
surface soil is less than 24 inches thick. 

Included with this soil in mapping are small areas of 
the moderately well drained Terril soils in the slightly 
higher landscape positions. These soils make up 0 to 5 
percent of the mapped areas. 

Permeability is moderately slow in the Delft soil. 
Surface runoff is slow. The surface soil is medium acid 
to mildly alkaline. The available water capacity and 
organic matter content are high. The seasonal high 
water table is at a depth of 1 to 3 feet. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. This soil is well suited to 
cultivated crops. The wetness is the main limitation. A 
subsurface drainage system generally is needed before 
the soil can be cropped intensively. Tile drains can lower 
the water table and thus allow the soil to dry to a proper 
moisture content for tillage. Control of the runoff from 
the higher adjacent soils helps to keep eroding sediment 
from injuring or smothering the plants growing on this 
soil. 

This soil is well suited to the trees and shrubs grown 
as windbreaks and environmental plantings. The trees 
and shrubs selected for planting should be those that 
are tolerant of excess moisture. Cultivation and 
applications of herbicide help to remove competing 
plants. 

The land capability classification is 11м. 


386—Okoboji muck. This nearly level, very poorly 
drained soil is in depressions on ground moraines. It is 
subject to ponding. Individual areas are commonly 
circular or oblong and range from 5 to 70 acres in size. 

Typically, the surface layer is black muck about 10 
inches thick. The subsurface layer is black silty clay loam 
about 28 inches thick. The subsoil is olive gray, mottled 
silty clay loam about 16 inches thick. The underlying 
material to a depth of about 60 inches also is olive gray, 
mottled silty clay loam. In places the muck is more than 
16 inches thick. In some areas the soil is underlain by 
sand or loamy sand. 

Included with this soil in mapping are small areas of 
the very poorly drained Blue Earth and Canisteo soils. 
Blue Earth soils formed in coprogenous earth. Canisteo 
soils are in the higher landscape positions. They have 
free lime throughout. Included soils make up 0 to 5 
percent of the mapped areas. 

Permeability is moderately slow in the Okoboji soil. 
The surface soil and subsoil are slightly acid to mildly 
alkaline. The available water capacity is high or very 
high. Organic matter content is very high. A seasonal 
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high water table is 1 foot above to 1 foot below the 
surface. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. This soil is fairly well 
suited to cultivated crops. The wetness, wind erosion, 
and subsidence are the main management concerns. A 
subsurface drainage system generally is needed before 
the soil can be cropped intensively. Tile drains can lower 
the water table and thus allow the soil to dry to a proper 
moisture content for tillage. Wind erosion is a hazard 
because of low bulk density in the organic material. 
Subsidence occurs as the organic material decomposes 
after the soil is drained. Installing the drainage tile at a 
greater depth than is typical helps to overcome this 
limitation. 

This soil is poorly suited to the trees and shrubs grown 
as windbreaks and environmental plantings. The trees 
and shrubs selected for planting should be those that 
can withstand excess moisture. Untimely ponding of long 
duration can result in seedling mortality. Cultivation or 
applications of herbicide help to remove competing 
plants. 

The land capability classification ۷۴۰ 


421B—Ves loam, 1 to 4 percent slopes. This nearly 
level and gently sioping, well drained soil is on knolls on 
ground moraines. Individual areas are irregular in shape 
and range from 3 to 20 acres in size. 

Typically, the surface layer is black loam about 9 
inches thick. The subsurface layer is very dark gray loam 
about 4 inches thick. The subsoil is dark brown and 
brown loam about 11 inches thick. The underlying 
material to a depth of about 60 inches is light olive 
brown loam. In some places free lime is at or near the 
surface. In other places the lower part of the subsoil has 
no accumulations of lime. In some areas the dark 
surface layer is less than 7 inches thick. 

Included with this soil in mapping are small areas of 
the poorly drained Webster soils in the lower landscape 
positions. Also included are small pockets of sand and 
gravel. Included soils make up 5 to 15 percent of the 
mapped areas. 

Permeability is moderate in the Ves soil. Surface runoff 
is medium. The surface soil and subsoil are slightly acid 
to moderately alkaline. Available water capacity and 
organic matter content are high. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. This soil is well suited to 
cultivated crops. It can be intensively cropped. Water 
erosion is the main hazard. Applying tillage methods that 
leave crop residue on the surface conserves moísture 
and helps to control erosion. Returning crop residue to 
the soil helps to maintain the organic matter content and 
tilth. 

This soil is well suited to the trees and shrubs grown 
as windbreaks and environmental plantings. Except for 
those that require an abundant supply of moisture, most 
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climatically suited species can survive and grow well. 
Cultivation or applications of herbicide help to remove 
competing plants. 

The land capability classification is Ile. 


421B2—Ves loam, 3 to 6 percent slopes, eroded. 
This gently sloping, well drained soil is on knolls on 
ground moraines. Individual areas are irregular in shape 
and range from 3 to 20 acres in size. 

Typically, the surface layer is very dark gray loam 10 
inches thick. The subsoil is dark yellowish brown loam 
about 15 inches thick. The underlying material to a depth 
of about 60 inches is light olive brown loam. In some 
places free lime is at or near the surface. In other places 
the lower part of the subsoil has no accumulations of 
lime. In a few areas the dark surface layer is less than 7 
inches thick. 

included with this soil in mapping are small areas of 
Terril and Webster soils. The moderately well drained 
Terril soils are on foot slopes. The poorly drained 
Webster soils are in the lower landscape positions. Also 
included are small pockets of sand and gravel. Included 
soils make up 5 to 15 percent of the mapped areas. 

Permeability is moderate in the Ves soil. Surface runoff 
is medium. The surface layer and subsoil are slightly acid 
to moderately alkaline. The available water capacity is 
high. Organic matter content is moderate. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. This soil is well suited to 
cultivated crops. Water erosion is the main hazard. 
Applying tillage methods that leave crop residue on the 
surface, contour stripcropping, and terracing help to 
control runoff and erosion. Contour stripcropping and 
terraces are used where slopes are long and smooth. 

This soil is well suited to the trees and shrubs grown 
as windbreaks and environmental plantings. Except for 
those that require an abundant supply of moisture, most 
climatically suited species can survive and grow well. 
Cultivation and applications of herbicide help to remove 
competing plants. 

The land capability classification is lle. 


423—Seaforth loam. This nearly level, moderately 
well drained soil is on low knolls on ground moraines. 
individual areas are irregular in shape and range from 3 
to 15 acres in size. 

Typically, the surface layer is very dark gray loam 
about 11 inches thick. The subsoil is loam about 15 
inches thick. The upper part is brown, and the lower part 
is light olive brown. The underlying material to a depth of 
about 60 inches is light olive brown, mottled loam. In 
places the surface layer is leached of lime. Іп some 
areas the underlying material is fine sandy loam or sandy 
loam. 

Included with this soil in mapping are small areas of 
the poorly drained Canisteo and Webster soils in the 
lower landscape positions. Also included are small 
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pockets of sand and gravel. Included soils make up 5 to 
15 percent of the mapped areas. 

Permeability is moderate in the Seaforth soil. Surface 
runoff is medium or slow. The soil is mildly alkaline or 
moderately alkaline throughout. The available water 
capacity and organic matter content are high. À seasonal 
high water table is at a depth of 3 to 6 feet. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. This soil is well suited to 
cultivated crops. it can be intensively cropped. A high 
content of lime results in a fertility imbalance. It restricts 
the availability of essential plant nutrients, particularly 
phosphorus. Crops and crop varieties that are tolerant of 
the high content of lime should be selected for planting. 
Returning crop residue to the soil helps to maintain the 
organic matter content and tilth. Leaving crop residue on 
the surface of fall-plowed fields helps to control wind 
erosion. 

This soil is well suited to the trees and shrubs grown 
as windbreaks and environmental plantings. The trees 
and shrubs selected for planting should be those that 
are tolerant of the high content of lime. Excess moisture 
in the spring can result in less than optimum growth 
during some years. Cultivation and applications of 
herbicide help to remove competing plants. 

The land capability classification is 115. 


446—Normania loam. This nearly level, moderately 
well drained soil is on low knolls on ground moraines. 
Individual areas are irregular in shape and range from 3 
to 100 acres in size. 

Typically, the surface layer is black loam about 10 
inches thick. The subsurface layer is very dark gray loam 
about 4 inches thick. The subsoil is loam about 25 
inches thick. The upper part is olive brown, and the 
lower part is light olive brown and mottled. The 
underlying material to a depth of about 60 inches is light 
olive brown, mottled loam. In places free lime is at or 
near the surface. In some areas the underlying material 
is sandy loam. 

Included with this soil in mapping are small areas of 
the poorly drained Canisteo and Webster soils in the 
lower landscape positions. Also included are small 
pockets of sand and gravel and areas where the subsoil 
and underlying material are very dense. Included soils 
make up 5 to 15 percent of the mapped areas. 

Permeability is moderate in the Normania soil. Surface 
runoff is medium or slow. The surface soil and subsoil 
are slightly acid to moderately alkaline. The available 
water capacity and organic matter content are high. A 
seasonal high water table is at a depth of 2.5 to 6.0 feet. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. This soil is well suited to 
cultivated crops. It can be intensively cropped. Returning 
crop residue to the soil helps to maintain the organic 
matter content and tilth. Leaving crop residue on the 
surface of fall-tilled fields helps to control wind erosion. 
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This soil is well suited to the trees and shrubs grown 
as windbreaks and environmental plantings. Excess 
moisture in the spring can result in less than optimum 
growth during some years. Cultivation or applications of 
herbicide help to remove competing plants. 

The land capability classification is І. 


463—Minneiska sandy loam. This nearly level, 
moderately well drained soil is on flood plains. It is 
occasionally flooded. Individual areas are elongated and 
range from 3 to 180 acres in size. 

Typically, the surface layer is very dark grayish brown 
sandy loam about 10 inches thick. The underlying 
material to a depth of about 60 inches is dark grayish 
brown and grayish brown, stratified loamy sand, sandy 
loam, and fine sand. In places the surface layer is 
leached of lime. In some areas the soil has more sand 
throughout. In other areas it is not stratified. 

Included with this soil in mapping are small areas of 
the very poorly drained Oshawa soils in depressions and 
meander channels. These soils make up 0 to 10 percent 
of the mapped areas. 

Permeability is moderately rapid in the Minneiska soil. 
Surface runoff is slow. The soil is mildly alkaline or 
moderately alkaline throughout. The available water 
capacity and organic matter content are moderate. A 
seasonal high water table is at a depth of 3 to 6 feet. 

Most areas are used as cropland. Some are used as 
woodland. The most common crops are corn and 
soybeans. This soil is well suited to cultivated crops. The 
hazard of flooding following heavy rains and snowmelt is 
the main management concern. 

This soil is poorly suited to the trees and shrubs grown 
as windbreaks and environmental plantings. Untimely 
flooding can result in seedling mortality. The trees and 
shrubs selected for planting should be those that are 
tolerant of flooding. Cultivation or applications of 
herbicide help to remove competing plants. 

The land capability classification is liw. 


487 —Hoopeston sandy loam. This nearly level, 
moderately well drained soil is on low knolls on outwash 
plains. Individual areas are irregular in shape and range 
from 3 to 30 acres in size. 

Typically, the surface layer is black sandy loam about 
15 inches thick. The subsoil is about 24 inches thick. 
The upper part is olive brown fine sandy loam, and the 
lower part is light olive brown, mottled loamy fine sand. 
The underlying material to a depth of about 60 inches is 
light yellowish brown loamy fine sand. In places glacial 
till is within 60 inches of the surface. 

Included with this soil in mapping are small areas of 
Darfur and Dickinson soils. The poorly drained Darfur 
soils are in the lower landscape positions. The well 
drained Dickinson soils are in the higher positions. 
Included soils make up 5 to 10 percent of the mapped 
areas. 
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Permeability is moderately rapid in the upper part of 
the Hoopeston soil and rapid in lower part. Surface 
runoff is slow. The surface layer and subsoil are medium 
acid to neutral. The available water capacity is moderate. 
Organic matter content is high. A seasonal high water 
table is at a depth of 2.5 to 5.0 feet. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. This soil is well suited to 
cultivated crops. It is best suited to the crops that mature 
before the droughty period late in the growing season. 
Drought and wind erosion are the main hazards. 
Droughtiness can limit production during years of low 
rainfall. Windblown sand can easily damage young 
plants. Applying tillage methods that leave crop residue 
on the surface or planting field windbreaks helps to 
control wind erosion and conserves moisture. 

This soil is suited to the trees and shrubs grown as 
windbreaks and environmental plantings. The 
droughtiness is the main management concern. Also, 
windblown sand can damage seedlings. The trees and 
shrubs selected for planting should be those that are 
tolerant of droughty conditions. Cultivation and 
applications of herbicide help to remove competing 
plants. 

The land capability classification is lis. 


495—Zumbro loamy sand. This nearly level, well 
drained soil is in relatively high positions on flood plains. 
It is subject to rare flooding. Individual areas are irregular 
in shape and range from 5 to 60 acres in size. 

Typically, the surface layer is black loamy sand about 
10 inches thick. The subsurface layer is loamy sand 
about 27 inches thick. The upper part is black, and the 
lower part is very dark grayish brown. The subsoil is dark 
brown loamy sand about 16 inches thick. The underlying 
material to a depth of about 60 inches is grayish brown 
coarse sand. Some areas are not subject to flooding. In 
places the dark surface soil is less than 24 inches thick. 

Included with this soil in mapping are small areas of 
the moderately well drained Minneiska soils. These soils 
are in landscape positions similar to those of the Zumbro 
Soil. They are stratified. They make up 0 to 10 percent of 
the mapped areas. 

Permeability is rapid in the Zumbro soil. Surface runoff 
is slow. The surface soil and subsoil are medium acid to 
mildly alkaline. The available water capacity is low or 
moderate. Organic matter content is moderate. 

Most areas are used as cropland. The most common 
crops are small grain and soybeans. This soil is fairly 
well suited to cultivated crops. Drought and flooding are 
the main hazards. Crops that have low moisture 
requirements should be selected for planting. 

This soil is suited to the trees and shrubs grown as 
windbreaks and environmental plantings. The 
droughtiness and the hazard of flooding are the main 
management concerns. Also, windblown sand can 
damage seedlings. The trees and shrubs that are 
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tolerant of flooding and of droughty conditions should be 
selected for planting. Cultivation and applications of 
herbicide help to remove competing plants. 

The land capability classification is Ills. 


499—Hanska loam, depressional. This nearly level, 
very poorly drained soil is in depressions on valley trains. 
It is subject to ponding. Individual areas are irregular in 
shape and range from 3 to 50 acres in size. 

Typically, the surface layer is black loam about 10 
inches thick. The subsurface layer is loam about 20 
inches thick. The upper part is black, and the lower part 
is very dark gray. The subsoil is dark grayish brown, 
mottled sandy loam about 7 inches thick. The underlying 
material to a depth of about 60 inches is gray, mottled 
sand. In some places glacial till is within 60 inches of the 
surface. In other places a thin layer of muck is at the 
surface. In some areas the underlying material is loamy 
sand or loamy fine sand. In other areas the depth to free 
lime is more than 60 inches. 

Included with this soil in mapping are small areas of 
the very poorly drained Blue Earth soils. These soils are 
in landscape positions similar to those of the Hanska 
soil. They formed in coprogenous earth. They make up 0 
to 5 percent of the mapped areas. 

Permeability is moderately rapid in the upper part of 
the Hanska soil and rapid in the underlying material. 
Surface runoff is slow to ponded. The surface soil and 
subsoil are slightly acid or neutral. The available water 
capacity is moderate. Organic matter content is high. A 
seasonal high water table is 1.0 foot above to 2.5 feet 
below the surface. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. This soil is fairly well 
suited to cultivated crops. The wetness is the main 
limitation. A subsurface drainage system generally is 
needed before the soil can be cropped intensively. Tile 
drains can lower the water table and thus allow the soil 
to dry to a proper moisture content for tillage. 

This soil is poorly suited to the trees and shrubs grown 
as windbreaks and environmental plantings. The trees 
and shrubs selected for planting should be those that 
are tolerant of excess moisture. Untimely ponding of 
long duration can result in seedling mortality. Cultivation 
or applications of herbicide help to remove competing 
plants. 

The land capability classification is Iliw. 


518—Kalmarville sandy loam. This nearly level, 
poorly drained soil is on flood plains. It is occasionally 
flooded. Individual areas are elongated and range from 3 
to 175 acres in size. 

Typically, the surface layer is very dark grayish brown 
sandy loam about 15 inches thick. The underlying 
material to a depth of about 60 inches is dark grayish 
brown, mottled, stratified sandy loam, loamy sand, sand, 
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and coarse sand. In places the surface layer is leached 
of lime. In some areas the underlying material is gravelly. 

Included with this soil in mapping are эта! areas of 
the poorly drained Coland and Millington soils. These 
soils are finer textured than the Kalmarville soil and have 
a thick, dark surface layer. They make up 5 to 10 
percent of the mapped areas. 

Permeability is moderately rapid in the Kalmarville soil. 
Surface runoff is slow. The soil is neutral or mildly 
alkaline throughout. The available water capacity and 
organic matter content are moderate. A seasonal high 
water table is within a depth of 1 foot. 

Most areas are used as woodland or pasture. Some 
are used as cropland. The most common crops are corn 
and soybeans. This soil is fairly well suited to cultivated 
crops. The hazard of flooding following heavy rains and 
snowmelt is the main management concern. Also, 
access to some areas is limited because of steep 
adjacent slopes and because of small streams that 
meander across the landscape. 

This soil is poorly suited to the trees and shrubs grown 
as windbreaks and environmental plantings. Untimely 
flooding can result in seedling mortality. The trees and 
shrubs selected for planting should be those that are 
tolerant of flooding. Cultivation and applications of 
herbicide help to remove competing plants. 

The land capability classification is tlw. 


539—Palms muck. This nearly level, very poorly 
drained soil is in depressions on ground moraines. It is 
subject to ponding. Individual areas are irregular in shape 
and range from 5 to 125 acres in size. 

Typically, the surface layer is black muck about 10 
inches thick. The subsurface layer also is black muck. It 
is about 12 inches thick. The underlying material to a 
depth of about 60 inches is black silty clay loam. in 
some areas, generally near the perimeter of the 
depressions, the muck is less than 16 inches thick. 

included with this soil in mapping are small areas of 
Blue Earth, Canisteo, and Essexville soils. The very 
poorly drained Blue Earth soils formed in coprogenous 
earth. Their positions on the landscape are similar to 
those of the Palms soil. The poorly drained Canisteo 
soils and the Essexville soils are on the rims of the 
depressions. Included soils make up 0 to 5 percent of 
the mapped areas. 

Permeability is moderate in the organic part of the 
Palms soil and moderately slow in the loamy material. 
The organic material is slightly acid to mildly alkaline. 
The available water capacity and organic matter content 
are very high. A seasonal high water table is 1 foot 
above to 1 foot below the surface. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. This soil is fairly well 
suited to cultivated crops. Wetness, wind erosion, and 
subsidence are the main problems. A subsurface 
drainage system generally is needed before the soil can 
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be cropped intensively. Tile drains can lower the water 
table and thus allow the soil to dry to a proper moisture 
content for tillage. Wind erosion is a hazard because of 
low bulk density in the organic material. Subsidence 
occurs as the organic material decomposes after the soil 
is drained. Installing the drainage tile at a greater depth 
than is typical helps to overcome this limitation. 

This soil is poorly suited to the trees and shrubs grown 
as windbreaks and environmental plantings. The trees 
and shrubs selected for planting should be those that 
are tolerant of excess moisture. Untimely ponding of 
long duration can result in seedling mortality. Cultivation 
or applications of herbicide help to remove competing 
plants. 

The land capability classification is ۷ ۔‎ 


574—Du Page loam. This nearly level, moderately 
well drained soil is on flood plains. It is occasionally 
flooded. Individual areas are irregular in shape and range 
from 3 to 130 acres in size. 

Typically, the surface layer is very dark gray loam 
about 10 inches thick. The subsurface layer is loam 
about 36 inches thick. The upper part is very dark gray, 
and the lower part is very dark grayish brown. The 
underlying material to a depth of about 60 inches is very 
dark gray loam. In some places the soil has less sand 
and more clay. in other places it is more stratified. 

Included with this soil in mapping are small areas of 
Minneiska and Nishna soils. Minneiska soils are in 
landscape positions similar to those of the Du Page soil. 
They are coarser textured than the Du Page soil. The 
poorly drained Nishna soils in the lower landscape 
positions. Also included are areas where granite bedrock 
or granite residuum is within 60 inches of the surface. 
Included soils make up 5 to 15 percent of the mapped 
areas. 

Permeability is moderate in the Du Page soil. Surface 
runoff is slow. The soil is mildly alkaline or moderately 
alkaline throughout. The available water capacity and 
organic matter content are high. A seasonal high water 
table is at a depth of 4 to 6 feet. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. This soil is well suited to 
cultivated crops if it is protected against flooding. 
Flooding is a hazard following heavy rains and snowmelt. 
It can be controlled by dikes along the streams or rivers. 

This soil is poorly suited to the trees and shrubs grown 
as windbreaks and environmental plantings. Untimely 
flooding can result in seedling mortality. The trees and 
shrubs selected for planting should be those that are 
tolerant of flooding. Cultivation or applications of 
herbicide help to remove competing plants. 

The land capability classification is Ilw. 


575—Nishna silty clay. This nearly level, poorly 
drained soil is on low flats on flood plains. It is 
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occasionally flooded. Individual areas are irregular in 
shape and range from 3 to 200 acres in size. 

Typically, the surface layer is black silty clay about 10 
inches thick. The subsurface layer is silty clay about 29 
inches thick. The upper part is very dark gray, and the 
lower part is black. The underlying material to a depth of 
about 60 inches is very dark gray silty clay. In some 
places the soil has more sand and less clay. In other 
places the surface layer has no free carbonates. In some 
areas the soil is wetter. 

Included with this soil in mapping are small areas of 
the moderately well drained Du Page soils in the higher 
landscape positions. Also included are areas where 
granite bedrock or granite residuum is within 60 inches 
of the surface. Included soils make up O to 10 percent of 
the mapped areas. 

Permeability is slow in the Nishna soil. Surface runoff 
also is slow. The soil is mildly alkaline or moderately 
alkaline throughout. The available water capacity is 
moderate. Organic matter content is high. A seasonal 
high water table is at a depth of 1 to 3 feet. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. This soil is fairly well 
suited to cultivated crops. The wetness and the hazard 
of flooding following heavy rains and snowmelt are the 
main problems. Drainage tile generally is effective in 
reducing the wetness, but drainage outlets are not 
available in many areas. A high content of lime results in 
a fertility imbalance. It restricts the availability of 
essential plant nutrients, particularly phosphorus. Crops 
and crop varieties that are tolerant of the high content of 
lime should be selected for planting. 

This soil is poorly suited to the trees and shrubs grown 
as windbreaks and environmental plantings. The trees 
and shrubs selected for planting should be those that 
are tolerant of the high content of lime, the excess 
moisture, and the flooding. Untimely flooding of long 
duration can result in seedling mortality. Cultivation and 
applications of herbicide help to remove competing 
plants. 

The land capability classification is IIlw. 


603—Hanlon sandy loam. This nearly level, 
moderately well drained soil is on flood plains. It is 
occasionally flooded. Individual areas are elongated and 
range from 3 to 200 acres in size. 

Typically, the surface layer is black sandy loam about 
10 inches thick. The subsurface layer is very dark gray 
sandy loam about 34 inches thick. The subsoil is very 
dark gray sandy loam about 13 inches thick. The 
underlying material to a depth of about 60 inches is very 
dark grayish brown sandy loam. Іп places sand and 
gravel are within 60 inches of the surface. In some areas 
the soil has more clay. In other areas it is more stratified. 

Included with this soil in mapping are small areas of 
the poorly drained Coland soils in the lower positions on 
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the landscape. These soils make up 2 to 10 percent of 
the mapped areas. 

Permeability is moderately rapid in the Hanlon soil. 
Surface runoff is slow. The surface soil and subsoil are 
medium acid to neutral. The available water capacity is 
moderate. Organic matter content is high. A seasonal 
high water table is at a depth of 3 to 5 feet. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. This soii is well suited to 
cultivated crops. The moderate available water capacity 
and the hazard of flooding following heavy rains and 
snowmelt are the main problems. 

This soil is poorly suited to the trees and shrubs grown 
as windbreaks and environmental plantings. Untimely 
flooding can result in seedling mortality. The trees and 
shrubs selected for planting should be those that are 
tolerant of flooding. Cultivation and applications of 
herbicide help to remove competing plants. 

The land capability classification is Ils. 


611B—Hawick coarse sandy loam, 2 to 6 percent 
slopes. This gently sloping, excessively drained soil is 
on convex slopes on valley trains. Individual areas are 
irregular in shape and range from 5 to 25 acres in size. 

Typically, the surface layer is very dark gray coarse 
sandy loam about 9 inches thick. The subsurface layer is 
very dark grayish brown loamy coarse sand about 3 
inches thick. The subsoil is dark yellowish brown gravelly 
coarse sand about 6 inches thick. The underlying 
material to a depth of about 60 inches is yellowish brown 
gravelly coarse sand. In places glacial till is within 60 
inches of the surface. In some areas the subsoil and 
underlying material are sand. 

Included with this soil in mapping are small areas of 
the moderately well drained Linder soils in the lower 
landscape positions. These soils make up О to 5 percent 
of the mapped areas. 

Permeability is very rapid in the Hawick soil. Surface 
runoff is slow. The surface soil and subsoil are slightly 
acid to mildly alkaline. The available water capacity is 
low. Organic matter content is low or moderate. 

Most areas are used as cropland. The most common 
crops are small grain and soybeans. This soil is poorly 
suited to cultivated crops because of droughtiness and 
low natural fertility. It is best suited to the crops that 
mature before the droughty period late in the growing 
season. Water erosion is a hazard on the steeper 
slopes. Wind erosion also is a hazard, and young plants 
are easily damaged by windblown sand. Applying tillage 
methods that leave crop residue on the surface or 
planting field windbreaks helps to control wind erosion 
and conserves moisture. A fertilization program based on 
soil tests helps to offset the low natural fertility. The soil 
is well suited to irrigation if an adequate water supply is 
available. 

This soil is poorly suited to the trees and shrubs grown 
as windbreaks and environmental plantings. The low 
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available water capacity is the main management 
concern. Also, windblown sand can damage seedlings. 
The trees and shrubs that are tolerant of droughty 
conditions should be selected for planting. Cultivation or 
applications of herbicide help to remove competing 
plants. | 

The land capability classification is IVs. 


611C—Hawick coarse sandy юат, 6 to 15 percent 
slopes. This sloping, excessively drained soil is on 
convex slopes on valley trains. Individual areas are 
irregular in shape and range from 5 to 20 acres in size. 

Typically, the surface layer is very dark grayish brown 
coarse sandy loam about 9 inches thick. The subsoil is 
dark brown gravelly coarse sand about 7 inches thick. 
The underlying material to a depth of about 60 inches is 
dark yellowish brown and yellowish brown gravelly 
coarse sand. !n places glacial till is within 60 inches of 
the surface. In some areas the subsoil and underlying 
material are sand. 

Included with this soil in mapping are small areas of 
the moderately well drained Linder and Terril soils. 
Linder soils are in the lower landscape positions. Terril 
soils are on foot slopes. Included soils make up O to 10 
percent of the mapped areas. 

Permeability is very rapid in the Hawick soil. Surface 
runoff is medium. The surface layer and subsoil are 
slightly acid to mildly alkaline. The available water 
capacity is low. Organic matter content is low or 
moderate. 

Most areas are used as cropland. The most common 
crops are small grain and soybeans. Because of the low 
available water capacity, low natural fertility, and a 
severe hazard of water erosion, this soil is poorly suited 
to row crops and small grain. Wind erosion is a hazard, 
and young plants are easily damaged by windblown 


sand. Applying tillage methods that leave crop residue 


on the surface helps to control erosion and conserves 
moisture. A fertilization program based on soil tests 
helps to offset the low natural fertility. 

This soil is poorly suited to the trees and shrubs grown 
as windbreaks and environmental plantings. The low 
available water capacity and erosion by wind and water 
are the main management concerns. Windblown sand 
can damage seedlings. The trees and shrubs that are 
tolerant of droughty conditions should be selected for 
planting. Limiting site preparation to the area within 2 
feet of the seedling minimizes the erosion hazard. 
Cultivation and applications of herbicide help to remove 
competing plants. 

The land capability classification is IVs. 


639—Ridgeport sandy loam. This nearly level, 
somewhat excessively drained soil is on plane or slightly 
convex slopes on alluvial stream benches. Individual 
areas are irregular in shape and range from 3 to 35 
acres in size. 
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Typically, the surface soil is black sandy loam about 
12 inches thick. The subsoil is about 15 inches thick. It is 
dark yellowish brown. The upper part is sandy loam, and 
the lower part is coarse sandy loam. The underlying 
material to a depth of about 60 inches is yellowish brown 
gravelly coarse sand. In places it is sand. In some areas 
glacial till is within 60 inches of the surface. 

included with this soil in mapping are small areas of 
the poorly drained Hanska and moderately well drained 
Linder soils in the lower landscape positions. These soils 
make up 0 to 10 percent of the mapped areas. 

Permeability is moderately rapid in the loamy mantle of 
the Ridgeport soil and very rapid in the underlying sand 
and gravel. Surface runoff is medium. The surface soil 
and subsoil are medium acid to neutral. The available 
water capacity and organic matter content are moderate. 

Most areas are used as cropland. The most common 
crops are small grain and soybeans. This soil is fairly 
well suited to cultivated crops. It is best suited to the 
crops that mature before the droughty period late in the 
growing season. Droughtiness can limit production during 
years of low rainfall. Wind erosion is a problem, and 
young plants are easily damaged by windblown sand. 
Applying tillage methods that leave crop residue on the 
surface or planting field windbreaks helps to control wind 
erosion and conserves moisture. The soil is well suited 
to irrigation if an adequate water supply is available. 

This soil is suited to the trees and shrubs grown as 
windbreaks and environmental plantings. The 
droughtiness limits the number of species suitable for 
planting. Also, windblown sand can damage seediings. 
Cultivation and applications of herbicide help to remove 
competing plants. 

The land capability classification is fils. 


820B—Dickman-Clarion complex, 2 to 6 percent 
slopes. These gently sloping, well drained soils are on 
knolls on valley trains and till plains. Individual areas are 
irregular in shape and range from 5 to 30 acres in size. 
They are about 50 percent Dickman soil and 40 percent 
Clarion soil. The two soils occur as areas so intricately 
mixed that separating them in mapping is not practical. 

Typically, the Dickman soil has a surface layer of black 
sandy loam about 10 inches thick. The subsurface layer 
is very dark gray sandy loam about 7 inches thick. The 
subsoil is brown and dark yellowish brown loamy sand 
about 18 inches thick. The underlying material to a depth 
of about 60 inches is dark brown sand. Іп places the 
surface layer is loamy sand. in some areas the soil is 
moderately well drained. 

Typically, the Clarion soil has a surface layer of black 
loam about 13 inches thick. The subsoil is dark yellowish 
brown loam about 15 inches thick. The underlying 
material to a depth of about 60 inches is light olive 
brown loam. In places the surface layer is sandy loam or 
loamy sand. 
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Included with these soils in mapping are small areas of 
Nicollet and Terril soils in the lower landscape positions. 
These included soils make up about 10 percent of the 
mapped areas. 

Permeability is moderate in the Clarion soil. It is 
moderately rapid in the upper part of the Dickman soil 
and rapid in the lower part. Surface runoff is medium on 
both soils. Reaction is medium acid to mildly alkaline in 
the surface layer and subsoil of the Clarion soil and 
medium acid to neutral in the surface soil and subsoil of 
the Dickman soil. The available water capacity is high in 
the Clarion soil and low in the Dickman soil. Organic 
matter content is high in Clarion soil and moderate in 
Dickman soil. 

Most areas are used as cropland. The most common 
crops are smal! grain and soybeans. These soils are 
fairly well suited to cultivated crops. The Dickman soil is 
subject to wind erosion and is droughty in most years. It 
is best suited to the crops that have low moisture 
requirements. Windblown sand can damage young 
plants. Applying tillage methods that leave crop residue 
on the surface helps to control wind erosion and 
conserves moisture. 

These soils are suitable for the trees and shrubs 
grown as windbreaks and environmental plantings. The 
main management concerns are droughtiness and wind 
erosion in areas of the Dickman soil. Windblown sand 
can damage seedlings. The trees and shrubs that are 
tolerant of droughty conditions should be selected for 
planting. Cultivation and applications of herbicides help 
to remove competing plants. 

The land capability classification is Ше. 


919—Lemond-Canisteo complex. These nearly level, 
poorly drained soils are on low flats on valley trains and 
ground moraines. Individual areas are irregular in shape 
and range from 5 to 440 acres in size. They are about 
50 percent Lemond soil and 40 percent Canisteo soil. 
The two soils occur as areas so intricately mixed that 
separating them in mapping is not practical. 

Typically, the Lemond soil has a surface soil of black 
loam about 15 inches thick. The subsoil is about 12 
inches thick. The upper part is grayish brown, mottled 
sandy loam, and the lower part is olive gray, mottled 
loamy sand. The underlying material to a depth of about 
60 inches is light olive gray, mottled sand. In some 
places it is gravelly. In other places the dark surface soil 
is more than 24 inches thick. 

Typically, the Canisteo soil has a surface soil of black 
clay loam about 16 inches thick. The subsoil is olive 
gray, mottled clay loam about 19 inches thick. The 
underlying material to a depth of about 60 inches is light 
olive gray, mottled loam. In some places the surface 
layer is leached of lime. In other places the dark surface 
soil is more than 24 inches thick. In some areas the 
surface layer is sandy loam. 
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Included with these soils in mapping are small areas of 
the moderately well drained Dickman soils and the very 
poorly drained Glencoe and Hanska soils. Dickman soils 
are in the higher landscape positions. Glencoe and 
Hanska soils are in depressions and are subject to 
ponding. Also included are a few areas where the 
Canisteo soil has a bulk density of more than 1.8 in the 
subsoil and underlying material. Included soils make up 
about 10 percent of the mapped areas. 

Permeability is moderately rapid in the upper part of 
the Lemond soil and rapid in the lower part. It is 
moderate in the Canisteo soil. Surface runoff is slow on 
both soils. Reaction is mildly alkaline or moderately 
alkaline throughout the profile. The available water 
capacity is moderate in the Lemond soil and high in the 
Canisteo soil. Organic matter content is high in both 
soils. A seasonal high water table is at a depth of 1 to 3 
feet. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. These soils are well suited 
to cultivated crops. The wetness is the main limitation. A 
subsurface drainage system is generally needed before 
the soils can be cropped intensively. Tile drains can 
lower the water table and thus allow the soils to dry to a 
proper moisture content for tillage. A high content of lime 
results in a fertility imbalance. It restricts the availability 
of essential plant nutrients, particularly phosphorus. 
Crops and crop varieties that are tolerant of the high 
content of lime should be selected for planting. 

These soils are well suited to the trees and shrubs 
grown as windbreaks and environmental plantings. The 
trees and shrubs selected for planting should be those 
that are tolerant of the high content of lime and the 
excess moisture. Cultivation and applications of herbicide 
help to remove competing plants. 

The land capability classification is llw. 


920B—Clarion-Estherville-Storden complex, 2 to 6 
percent slopes. These gently sloping, well drained soils 
are on knolls on till plains. Individual areas are irregular 
in shape and range from 5 to 30 acres in size. They are 
about 50 percent Clarion soil, 25 percent Estherville soil, 
and 15 percent Storden soil. The three soils occur as 
areas so intricately mixed that separating them in 
mapping is not practical. 

Typically, the Clarion soil has a surface layer of very 
dark brown loam about 10 inches thick. The subsoil is 
dark yellowish brown loam about 13 inches thick. The 
underlying material to a depth of about 60 inches is 
yellowish brown loam. In places free lime is at or near 
the surface. 

Typically, the Estherville soil has a surface layer of 
very dark grayish brown sandy loam about 10 inches 
thick. The subsoil is about 12 inches thick. The upper 
part is dark brown sandy loam, and the lower part is 
yellowish brown loamy coarse sand. The underlying 
material to a depth of about 60 inches is yellowish brown 
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gravelly coarse sand. In some places the surface layer 
and subsoil are coarser textured. In other places the 
underlying material is sand. 

Typically, the Storden soil has a surface layer of dark 
grayish brown loam about 10 inches thick. The 
underlying material to a depth of about 60 inches is light 
yellowish brown loam. In some places the surface layer 
is darker. In other places the soil is sandy loam 
throughout. 

Included with these soils in mapping are small areas of 
Delft, Nicollet, Terril, and Webster soils. The poorly 
drained Delft and Webster soils and the moderately well 
drained Nicollet soils are in the lower landscape 
positions. The moderately well drained Terril soils are on 
foot slopes. Included soils make up about 10 percent of 
the mapped areas. 

Permeability is moderate in the Clarion and Storden 
soils. It is moderately rapid in the upper part of the 
Estherville soil and rapid in the lower part. Surface runoff 
is medium on the Clarion and Storden soils and slow on 
the Estherville soil. Reaction is medium acid to mildly 
alkaline in the surface layer and subsoil of the Clarion 
soil, mildly alkaline or moderately alkaline throughout the 
Storden soil, and medium acid to neutral in the surface 
layer and subsoil of the Estherville soil. The available 
water capacity is high in the Clarion and Storden soils 
and low in the Estherville soil. Organic matter content is 
moderate in the Clarion and Estherville soils and low in 
the Storden soil. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. These soils are fairly well 
suited to cultivated crops. Water erosion is the main 
hazard. Also, the Estherville soil is droughty. It is best 
suited to small grain and other crops that mature before 
the droughty period late in the growing season. Applying 
tillage methods that leave crop residue on the surface, 
contour stripcropping, and terraces help to control runoff 
and erosion. Contour stripcropping and terraces are used 
where slopes are long and smooth. 

These soils are suited to the trees and shrubs grown 
as windbreaks and environmental plantings. The 
droughtiness of the Estherville soil restricts the number 
of species suitable for planting. Because soil conditions 
vary, onsite investigation is needed to determine the 
proper species for planting. Cultivation and applications 
of herbicide help to remove competing plants. 

The land capability classification is Ше. 


920C—Clarion-Estherville-Storden complex, 6 to 12 
percent slopes. These sloping, well drained soils are on 
knolls on till plains. Individual areas are irregular in shape 
and range from 5 to 30 acres in size. They are about 40 
percent Clarion soil, 25 percent Estherville soil, and 25 
percent Storden soil. The three soils occur as areas so 
intricately mixed that separating them in mapping is not 
practical. 


Brown County, Minnesota 


Typically, the Clarion soil has a surface layer of very 
dark grayish brown loam about 9 inches thick. The 
subsoil is dark yellowish brown loam about 18 inches 
thick. The underlying material to a depth of about 60 
inches is yellowish brown and light olive brown loam. In 
places free lime is at or near the surface. 

Typically, the Estherville soil has a surface layer of 
very dark gray sandy loam about 10 inches thick. The 
subsoil is about 15 inches thick. It is dark brown. The 
upper part is sandy loam, and the lower part is gravelly 
coarse sand. The underlying material to a depth of about 
60 inches is brown gravelly coarse sand. In some places 
the surface layer and subsoil are coarser textured. In 
other places the underlying material is sand. 

Typically, the Storden soil has a surface layer of dark 
grayish brown loam about 9 inches thick. The underlying 
material to a depth of about 60 inches is light yellowish 
brown and yellowish brown loam. In some places the 
surface layer is darker. In other places the soil is sandy 
loam throughout. 

Included with these soils in mapping are small areas of 
Delft, Nicollet, Terril, and Webster soils. The poorly 
drained Delft and Webster soils and the moderately well 
drained Nicollet soils are in the lower landscape 
positions. The moderately well drained Terril soils are on 
foot slopes. Included soils make up about 10 percent of 
the mapped areas. 

Permeability is moderate in the Clarion and Storden 
soils. It is moderately rapid in the upper part of the 
Estherville soil and rapid in the lower part. Surface runoff 
is medium on the Clarion and Storden soils and slow on 
the Estherville soil. Reaction is medium acid to mildly 
alkaline in the surface layer and subsoil of the Clarion 
soil, mildly alkaline or moderately alkaline throughout the 
Storden soil, and medium acid to neutral in the surface 
layer and subsoil of the Esthervilie soil. The available 
water capacity is high in the Clarion and Storden soils 
and low in the Estherville soil. Organic matter content is 
moderate in Clarion and Estherville soils and low in the 
Storden soil. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. These soils are poorly 
suited to cultivated crops. Water erosion is the main 
hazard. Also, the Estherville soil is droughty. It is best 
suited to small grain and other early maturing crops. 
Excessive runoff reduces the amount of moisture 
available for crop production. Applying tillage methods 
that leave crop residue on the surface, contour 
stripcropping, and terracing help to control runoff and 
erosion. Contour stripcropping and terraces are used 
where slopes are long and smooth. 

These soils are suited to the trees and shrubs grown 
as windbreaks and environmental plantings. The 
droughtiness of the Estherville soil restricts the number 
of species suitable for planting. Because soil conditions 
vary, onsite investigation is needed to determine the 
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proper species for planting. Cultivation and applications 
of herbicide help to remove competing plants. 
The land capability classification is IVe. 


921B2—Clarion-Storden loams, 3 to 6 percent 
slopes, eroded. These gently sloping, well drained soils 
are on slightly convex knolls on till plains. Individual 
areas are irregular in shape and range from 5 to 30 
acres in size. They are about 60 percent Clarion soil and 
30 percent Storden soil. The two soils occur as areas so 
intricately mixed that separating them in mapping is not 
practical. 

Typically, the Clarion soil has a surface layer of very 
dark gray loam about 10 inches thick. The subsoil is 
loam about 15 inches thick. The upper part is brown, and 
the lower part is dark yellowish brown. The underlying 
material to a depth of about 60 inches is yellowish brown 
loam. in places free lime is at or near the surface. 

Typically, the Storden soil has a surface layer of dark 
grayish brown loam about 10 inches thick. The 
underlying material to a depth of about 60 inches is 
loam. It is yellowish brown in the upper part and light 
olive brown in the lower part. In places the surface layer 
is darker. 

Included with these soils in mapping are small areas of 
Delft, Terril, and Webster soils. The poorly drained Delft 
and Webster soils are in the lower landscape positions. 
The moderately well drained Terril soils are on foot 
slopes. Also included are small pockets of sand and 
gravel. Included soils make up about 10 percent of the 
mapped areas. 

Permeability is moderate in the Clarion and Storden 
soils. Surface runoff is medium. Reaction is medium acid 
to mildly alkaline in the surface layer and subsoil of the 
Clarion soil and mildly alkaline or moderately alkaline 
throughout the Storden soil. The available water capacity 
is high in both soils. Organic matter content is moderate 
in the Clarion soil and low in the Storden soil. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. These soils are well suited 
to cultivated crops. Water erosion is the main hazard. 
Erosion and runoff can be controlled by contour 
stripcropping and terracing where slopes are long and 
smooth and by applying tillage methods that leave crop 
residue on the surface where slopes are short and 
irregular. 

These soils are suited to the trees and shrubs grown 
as windbreaks and environmental plantings. The Storden 
soil has a high content of lime, which limits the number 
of species suitable for planting. Because soil conditions 
vary, onsite investigation is needed to determine the 
proper species for planting. Cultivation and applications 
of herbicide help to remove competing plants. 

The land capability classification is Пе. 


921C2—Clarion-Storden loams, 6 to 12 percent 
slopes, eroded. These sloping, well drained soils are on 
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knolls on till plains (fig. 4). Individual areas are irregular 
in shape and range from 5 to 30 acres in size. They are 
about 50 percent Clarion soil and 40 percent Storden 
soil. The two soils occur as areas so intricately mixed 
that separating them in mapping is not practical. 

Typically, the Clarion soil has a surface layer of very 
dark grayish brown loam about 10 inches thick. The 
subsoil is dark yellowish brown loam about 16 inches 
thick. The underlying material to a depth of about 60 
inches is yellowish brown loam. In places free lime is at 
or near the surface. 

Typically, the Storden soil has a surface layer of dark 
grayish brown loam about 9 inches thick. The underlying 
material to a depth of about 60 inches is yellowish brown 
and light olive brown loam. In places the surface layer is 
darker or is sandy loam. 

Included with these soils in mapping are small areas of 
Delft, Terril, and Webster soils. The poorly drained Delft 
and Webster soils are in the lower landscape positions. 
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The moderately well drained Terril soils are on foot 
slopes. Also included are small pockets of sand and 
gravel. Included soils make up about 10 percent of the 
mapped areas. 

Permeability is moderate in the Clarion and Storden 
soils. Surface runoff is medium. Reaction is medium acid 
to mildly alkaline in the surface layer and subsoil of the 
Clarion soil and mildly alkaline or moderately alkaline 
throughout the Storden soil. The available water capacity 
is high in both soils. Organic matter content is moderate 
in the Clarion soil and low in the Storden soil. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. These soils are fairly well 
suited to cultivated crops. Water erosion is the main 
hazard. Excessive runoff reduces the amount of moisture 
available for crop production. Erosion and runoff can be 
controlled by contour stripcropping and terracing where 
slopes are long and smooth and by applying tillage 


Figure 4.—An area of Clarion-Storden loams, 6 to 12 percent, eroded, adjacent to a farm pond. 


Brown County, Minnesota 


methods that leave crop residue on the surface where 
slopes are short and irregular. 

These soils are suited to the trees and shrubs grown 
as windbreaks and environmental plantings. The Storden 
soil has a high content of lime, which limits the number 
of species suitable for planting. Because soil conditions 
vary, onsite investigation is needed to determine the 
proper species for planting. Cultivation and applications 
of herbicide help to remove competing plants. 

The land capability classification is Ille. 


923E—Copaston-Rock outcrop complex, 0 to 40 
percent slopes. This nearly level to very steep map unit 
occurs as areas of a well drained, shallow Copaston soil 
intermingled with outcrops of bedrock. The outcrops are 
Sioux quartzite and granite. Some areas in the valley of 
the Minnesota River are subject to flooding. Individual 
areas are irregular in shape and range from 4 to 50 
acres in size. They are about 50 percent Copaston soil 
and 40 percent Rock outcrop. The Copaston soil and 
Rock outcrop occur as areas so intricately mixed that 
separating them in mapping is not practical. 

Typically, the Copaston soil has a surface layer of 
black loam about 12 inches thick. The subsurface layer 
is very dark gray loam about 4 inches thick. Sioux 
quartzite bedrock is at a depth of about 16 inches. In 
places the depth to bedrock is more than 20 or less than 
12 inches. 

Included with the Copaston soil and Rock outcrop in 
mapping are small areas of Tilfer Variant and Ves soils. 
The poorly drained, moderately deep Tilfer Variant soils 
are in the lower landscape positions. Ves soils are deep. 
included soils make up about 10 percent of the mapped 
areas. 

Permeability is moderate in the Copaston soil. Surface 
runoff is slow or medium. The surface soil is medium 
acid to neutral. The available water capacity is very low 
or low. Organic matter content is moderate or high. 

Most areas are used as pasture or woodland. Because 
of the outcrops of bedrock and the low or very low 
available water capacity in the Copaston soil, this map 
unit is generally unsuitable as cropland and is poorly 
suited to pasture and woodland. Several areas along the 
Minnesota River support native hardwoods. The most 
common trees are American elm, basswood, ironwood, 
sugar maple, and bur oak. Because of the slope, the 
outcrops, and the droughtiness, establishing seedlings is 
difficult. 

The land capability classification is Vlis. 


929—Fieldon-Canisteo complex. These nearly level, 
poorly drained soils are on low flats on outwash plains 
and ground moraines. Individual areas are irregular in 
shape and range from 10 to 200 acres in size. They are 
about 50 percent Fieldon soil and 35 percent Canisteo 
soil. The two soils occur as areas so intricately mixed 
that separating them in mapping is not practical. 
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Typically, the Fieldon soil has a surface layer of black 
loam about 10 inches thick. The subsurface layer is very 
dark gray loam about 10 inches thick. The subsoil is 
grayish brown fine sandy loam about 11 inches thick. 
The upper part of the underlying material is grayish 
brown fine sand. The lower part to a depth of about 60 
inches is grayish brown, mottled loamy fine sand. In 
some places the surface layer is leached of lime. In 
other places the dark surface soil is more than 24 inches 
thick. 

Typically, the Canisteo soil has a surface soil of black 
clay loam about 17 inches thick. The subsoil is light olive 
gray, mottled clay loam about 11 inches thick. The 
underlying material to a depth of about 60 inches is olive 
gray, mottled clay loam. In some areas the surface layer 
is leached of lime. In other areas the dark surface soil is 
more than 24 inches thick. 

Included with these soils in mapping are small areas of 
Lemond, Nicollet, and Spicer soils. The poorly drained 
Lemond and Spicer soils are in landscape positions 
similar to those of the Fieldon and Canisteo soils. 
Lemond soils are coarser textured in the underlying 
material than the Fieldon and Canisteo soils. Spicer soils 
are finer textured than the Fieldon and Canisteo soils. 
The moderately well drained Nicollet soils are in the 
higher landscape positions. Included soils make up about 
15 percent of the mapped areas. 

Permeability is moderate in the upper part of the 
Fieldon soil and moderately rapid in the lower part. It is 
moderate in the Canisteo soil. Surface runoff is slow on 
both soils. Reaction is mildly alkaline or moderately 
alkaline throughout the profile. The available water 
capacity is moderate in the Fieldon soil and high in the 
Canisteo soil. Organic matter content is high in both 
soils. A seasonal high water table is at a depth of 1 to 3 
feet. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. These soils are well suited 
to cultivated crops. The wetness is the main limitation. A 
subsurface drainage system generally is needed before 
the soils can be cropped intensively. Tile drains can 
lower the water table and thus allow the soils to dry to a 
proper moisture content for tillage. À high content of lime 
results in a fertility imbalance. It restricts the availability 
of essential plant nutrients, particularly phosphorus. 
Crops and crop varieties that are tolerant of the high 
content of lime should be selected for planting. 

These soils are well suited to the trees and shrubs 
grown as windbreaks and environmental plantings. The 
trees and shrubs selected for planting should be those 
that are tolerant of the high content of lime and the 
excess moisture. Cultivation and applications of herbicide 
help to remove competing plants. 

The land capability classification is Им. 


946—Dickman-Nicollet complex. These nearly level, 
moderately well drained soils are on low knolls on 
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outwash plains and ground moraines. Individual areas 
are irregular in shape and range from 5 to 60 in size. 
They are about 45 percent Dickman soil and 40 percent 
Nicollet soil. The two soils occur as areas so intricately 
mixed that separating them in mapping is not practical. 

Typically, the Dickman soil has a surface layer of very 
dark gray sandy loam about 10 inches thick. The 
subsurface layer is very dark grayish brown sandy loam 
about 4 inches thick. The subsoil is about 20 inches 
thick. The upper part is dark yellowish brown loamy 
sand, and the lower part is light olive brown, mottled 
sand. The underlying material to a depth of about 60 
inches is light brownish gray, mottled sand. In places it is 
gravelly. 

Typically, the Nicollet soil has a surface layer of black 
loam about 10 inches thick. The subsurface layer is very 
dark gray loam about 6 inches thick. The subsoil is loam 
about 13 inches thick. The upper part is dark brown, and 
the lower part is olive brown and mottled. The underlying 
material to a depth of about 60 inches is grayish brown, 
mottled loam. In places the surface layer is sandy loam. 
in some areas free lime is at or near the surface. In 
other areas the subsoil is very dense. 

Included with these soils in mapping are small areas of 
Hanska, Linder, and Webster soils. The poorly drained 
Hanska and Webster soils are in the lower landscape 
positions. The moderately well drained Linder soils are in 
landscape positions similar to those of the Dickman and 
Nicollet soils. They have gravelly underlying material. 
Included soils make up about 15 percent of the mapped 
areas. 

Permeability is moderate in the Nicollet soil. It is 
moderately rapid in the upper part of the Dickman soil 
and rapid in the lower part. Surface runoff is slow on 
both soils. Reaction is medium acid to neutral in the 
surface soil and subsoil of the Dickman soil and medium 
acid to mildly alkaline in the surface soil and subsoil of 
the Nicollet soil. The available water capacity is high in 
the Nicollet soil and low in the Dickman soil. Organic 
matter content is moderate in the Dickman soil and high 
in the Nicollet soil. A seasonal high water table is at a 
depth of 3.0 to 6.0 feet in the Dickman soil and 2.5 to 
5.0 feet in the Nicollet soil. 

Most areas are used as cropland. The most common 
crops are small grain and soybeans. These soils are 
fairly well suited to cultivated crops. The Dickman soil is 
droughty during years of low rainfall. Also, it is subject to 
wind erosion. Applying tillage methods that leave crop 
residue on the surface or planting field windbreaks helps 
to control wind erosion and conserves moisture. 

These soils are suited to the trees and shrubs grown 
as windbreaks and environmental plantings. Because of 
the low available water capacity in the Dickman soil, the 
trees and shrubs that are tolerant of droughty conditions 
should be selected for planting. Wind erosion on the 
Dickman soil can damage seedlings. Cultivation and 
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applications of herbicide help to remove competing 
plants. 
The land capability classification is Ills. 


954B2—Ves-Storden loams, 2 to 6 percent slopes, 
eroded. These gently sloping, well drained soils are on 
knolls on ground moraines. Individual areas are irregular 
in shape and range from 3 to 30 acres in size. They are 
about 60 percent Ves soil and 30 percent Storden soil. 
The two soils occur as areas so intricately mixed that 
separating them in mapping is not practical. 

Typically, the Ves soil has a surface layer of very dark 
gray loam about 10 inches thick. The subsoil is dark 
yellowish brown loam about 9 inches thick. The 
underlying material to a depth of about 60 inches is light 
olive brown and light yellowish brown loam. In places 
free lime is at or near the surface. In some areas the 
lower part of the subsoil has no accumulations of lime. 

Typically, the Storden has a surface layer of dark 
grayish brown loam about 8 inches thick. The underlying 
material to a depth of about 60 inches is loam. It is light 
yellowish brown in the upper part and light olive brown in 
the lower part. In places the surface layer is darker. In a 
few areas the soil is sandy loam throughout. 

Included with these soils in mapping are small areas of 
Delft, Terril, and Webster soils. The poorly drained Delft 
and Webster soils are in the lower landscape positions. 
The moderately well drained Terril soils are on foot 
slopes. Also included are small pockets of sand and 
gravel. Included soils make up about 10 percent of the 
mapped areas. 

Permeability is moderate in the Ves and Storden soils. 
Surface runoff is medium. Reaction is slightly acid to 
moderately alkaline in the surface layer and subsoil of 
the Ves soil and is mildly alkaline throughout the 
Storden soil. The available water capacity is high in 
both soils. Organic matter content is moderate in the 
Ves soil and low in the Storden soil. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. These soils are well suited 
to cultivated crops. Water erosion is the main hazard. 
Erosion and runoff can be controlled by contour 
stripcropping and terracing where slopes are long and 
smooth and by applying tillage methods that leave crop 
residue on the surface where slopes are short and 
irregular. 

These soils are suited to the trees and shrubs grown 
as windbreaks and environmental plantings. The Storden 
soil has a high content of lime, which limits the number 
of species suitable for planting. Because soil conditions 
vary, onsite investigation is needed to determine the 
proper species for planting. Cultivation and applications 
of herbicide help to remove competing plants. 

The land capability classification is lle. 


954C2—Ves-Storden loams, 6 to 12 percent 
slopes, eroded. These sloping, well drained soils are on 
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knolls on ground moraines. Individual areas are irregular 
in shape and range from 3 to 30 acres in size. They are 
about 50 percent Ves soil and 40 percent Storden soil. 
The two soils occur as areas so intricately mixed that 
separating them in mapping is not practical. 

Typically, the Ves soil has a surface layer of very dark 
grayish brown loam about 9 inches thick. The subsoil is 
dark yellowish brown loam about 11 inches thick. The 
underlying material to a depth of about 60 inches is 
yellowish brown loam. In some places free lime is at or 
near the surface. In other places the lower part of the 
subsoil has no accumulations of lime. 

Typically, the Storden soil has a surface soil of dark 
grayish brown loam about 10 inches thick. The 
underlying material to a depth of about 60 inches is 
loam. It is yellowish brown in the upper part and light 
olive brown in the lower part. In places the surface layer 
is darker. In a few areas the soil is sandy loam 
throughout. 

Included with these soils in mapping are small areas of 
Delft, Тегі, and Webster soils. The poorly drained Delft 
and Webster soils are in the lower landscape positions. 
The moderately weli drained Terril soils are on foot 
slopes. Also included are small pockets of sand and 
gravel. Included soils make up about 10 percent of the 
mapped areas. 

Permeability is moderate in the Ves and Storden soils. 
Surface runoff is medium. Reaction is slightly acid to 
moderately alkaline in the surface layer and subsoil of 
the Ves soil and is mildly alkaline or moderately alkaline 
throughout the Storden soil. The available water capacity 
is high in both soils. Organic matter content is moderate 
in the Ves soil and low in the Storden soil. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. These soils are fairly well 
suited to cultivated crops. Water erosion is the main 
hazard. Excessive runoff reduces the amount of moisture 
available for crop production. Erosion and runoff can be 
controlled by contour stripcropping and terracing where 
slopes are long and smooth and by applying tillage 
methods that leave crop residue on the surface where 
slopes are short and irregular. 

These soils are suited to the trees and shrubs grown 
as windbreaks and environmental plantings. The Storden 
soil has a high content of lime, which limits the number 
of species suitable for planting. Because soil conditions 
vary, onsite investigation is needed to determine the 
proper species for planting. Cultivation and applications 
of herbicide help to remove competing plants. Erosion is 
a hazard. It can be controlled by limiting site preparation 
to the area within 2 feet of the seedling. 

The land capability classification is llle. 


954D2—Storden-Ves loams, 12 to 18 percent 
slopes, eroded. These moderately steep, well drained 
soils are on knolls on ground moraines. Individual areas 
are irregular in shape and range from 5 to 30 acres in 
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size. They are about 50 percent Storden soil and 40 
percent Ves soil. The two soils occur as areas so 
intricately mixed that separating them in mapping is not 
practical. 

Typically, the Storden soil has a surface layer of dark 
brown loam about 9 inches thick. The underlying material 
to a depth of about 60 inches is loam. It is light yellowish 
brown in the upper part and yellowish brown in the lower 
part. In some places the surface layer is darker. In other 
places the soil is sandy loam throughout. 

Typically, the Ves soil has a surface layer of very dark 
gray loam about 9 inches thick. The subsoil is dark 
yellowish brown loam about 9 inches thick. The 
underlying material to a depth of about 60 inches is 
loam. It is light yellowish brown in the upper part and 
yellowish brown in the lower part. In some places free 
lime is at or near the surface. In other places the lower 
part of the subsoil has no accumulations of lime. 

Included with these soils in mapping are small areas of 
the poorly drained Delft soils in narrow drainageways 
and the moderately well drained Terril soils on foot 
slopes. Also included are small pockets of sand and 
gravel. Included soils make up about 10 percent of the 
mapped areas. 

Permeability is moderate in the Storden and Ves soils. 
Surface runoff is rapid. Reaction is slightly acid to 
moderately alkaline in the surface layer and subsoil of 
the Ves soil and is mildly alkaline or moderately alkaline 
throughout the Storden soil. The available water capacity 
is high in both soils. Organic matter content is moderate 
in the Ves soil and low in the Storden soil. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. These soils are poorly 
suited to cultivated crops. Water erosion is the major 
hazard. Excessive runoff reduces the amount of moisture 
available for crop production. Erosion and runoff can be 
controlled by contour stripcropping and terracing where 
slopes are long and smooth and by applying tillage 
methods that leave crop residue on the surface where 
slopes are short and irregular. 

These soils are suited to the trees and shrubs grown 
as windbreaks and environmental plantings. The Storden 
soil has a high content of lime, which limits the number 
of species suitable for planting. Because soil conditions 
vary, onsite investigation is needed to determine the 
proper species for planting. Erosion is a hazard. It can 
be controlled by limiting site preparation to the area 
within 2 feet of the seedling. Cultivation and applications 
of herbicide help to remove competing plants. 

The land capability classification is IVe. 


960D2—Storden-Ciarion loams, 12 to 18 percent 
slopes, eroded. These moderately steep, well drained 
soils are on knolls on ground moraines. Individual areas 
are irregular in shape and range from 5 to 30 acres in 
size. They are about 50 percent Storden soil and 40 
percent Clarion soil. The two soils occur as areas so 


40 


intricately mixed that separating them in mapping is not 
practical. 

Typically, the Storden soil has a surface layer of dark 
grayish brown loam about 9 inches thick. The underlying 
material to a depth of about 60 inches is loam. It is 
yellowish brown in the upper part and light olive brown in 
the lower part. In places the surface layer is darker. In a 
few areas the soil is sandy loam throughout. 

Typically, the Clarion soil has a surface layer of very 
dark grayish brown loam about 10 inches thick. The 
subsoil is dark yellowish brown loam about 8 inches 
thick. The underlying material to a depth of about 60 
inches is light olive brown loam. In places free lime is at 
or near the surface. 

Included with these soils in mapping are small areas of 
the poorly drained Delft soils in narrow drainageways 
and the moderately well drained Terril soils on foot 
slopes. Also included are small pockets of sand and 
gravel. Included soils make up about 10 percent of the 
mapped areas. 

Permeability is moderate in the Storden and Clarion 
soils. Surface runoff is rapid. Reaction is medium acid to 
mildly aikaline in the surface layer and subsoil of the 
Clarion soil and is mildly alkaline or moderately alkaline 
throughout the Storden soil. The available water capacity 
is high in both soils. Organic matter content is moderate 
in the Clarion soil and low in the Storden soil. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. These soils are poorly 
suited to cultivated crops. Water erosion is the major 
hazard. Excessive runoff reduces the amount of moisture 
available for crop production. Erosion and runoff can be 
controlled by contour stripcropping and terracing where 
slopes are long and smooth and by applying tillage 
methods that leave crop residue on the surface where 
slopes are short and irregular. 

These soils are suited to the trees and shrubs grown 
as windbreaks and environmental plantings. The Storden 
soil has a high content of lime, which limits the number 
of species suitable for planting. Because soil conditions 
vary, onsite investigation is needed to determine the 
proper species for planting. Erosion is a hazard. It can 
be controlled by limiting site preparation to the area 
within 2 feet of the seedling. Cultivation and applications 
of herbicide help to remove competing plants. 

The land capability classification is IVe. 


968—Hanska-Webster complex. These nearly level, 
poorly drained soils are on low flats on valley trains and 
till plains. Individual areas are irregular in shape and 
range from 10 to 200 acres in size. They are about 50 
percent Hanska soil and 40 percent Webster soil. The 
two soils occur as areas so intricately mixed that 
separating them in mapping is not practical. 

Typically, the Hanska soil has a surface layer of black 
sandy loam about 10 inches thick. The subsurface layer 
also is black sandy loam. ۱۱ is about 8 inches thick. The 
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subsoil is about 24 inches thick. The upper part is dark 
grayish brown, mottled sandy loam, and the lower part is 
grayish brown, mottled loamy sand. The underlying 
material to a depth of about 60 inches is light brownish 
gray sand. In some places it is gravelly. In other places 
free lime is at or near the surface. Some areas are 
subject to ponding. 

Typically, the Webster soil has a surface soil of black 
loam about 16 inches thick. The subsoil is olive clay 
loam about 10 inches thick. The underlying material to a 
depth of about 60 inches is light olive gray, mottled clay 
loam. In some places free lime is at or near the surface. 
In other places the dark surface soil is more than 24 
inches thick. In some areas the surface layer is sandy 
loam. In a few areas the subsoil is very dense. 

Included with these soils in mapping are small areas of 
Dickman and Glencoe soils. The moderately well drained 
Dickman soils are in the higher landscape positions. The 
very poorly drained Glencoe soils are in depressions and 
are subject to ponding. Included soils make up about 10 
percent of the mapped areas. 

Permeability is moderately rapid in the upper part of 
the Hanska soil and rapid in the lower part. It is 
moderate in the Webster soil. Surface runoff is slow on 
both soils. The surface layer and subsoil are slightly acid 
to mildly alkaline. The available water capacity is 
moderate in the Hanska soil and high in the Webster 
soil. Organic matter content is high in both soils. A 
seasonal high water table is at a depth of 1 to 3 feet in 
the Hanska soil and 1 to 2 feet in the Webster soil. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. These soils are well suited 
to cultivated crops. The wetness is the main limitation. A 
subsurface drainage system generally is needed before 
the soils can be cropped intensively. Tile drains can 
lower the water table and thus allow the soils to dry to a 
proper moisture content for tillage. 

These soils are well suited to the trees and shrubs 
grown as windbreaks and environmental plantings. The 
trees and shrubs selected for planting should be those 
that are tolerant of excess moisture. Cultivation and 
applications of herbicide help to remove competing 
plants. 

The land capability classification is Iw. 


999B—Ves-Storden-Estherville complex, 2 to 6 
percent slopes. These gently sloping, well drained soils 
are on knolls on ground moraines. Individual areas are 
irregular in shape and range from 5 to 40 acres in size. 
They are about 50 percent Ves soil, 20 percent Storden 
soil, and 20 percent Estherville soil. The three soils 
occur as areas so intricately mixed that separating them 
in mapping is not practical. 

Typically, the Ves soil has a surface layer of very dark 
gray loam about 13 inches thick. The subsoil is dark 
yellowish brown loam about 17 inches thick. The 
underlying material to a depth of about 60 inches is 
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yellowish brown and light olive brown loam. In places 
free lime is at or near the surface. 

Typically, the Storden soil has a surface layer of dark 
grayish brown loam about 8 inches thick. The underlying 
material to a depth of about 60 inches is yellowish brown 
loam. In some places the surface layer is darker. In other 
places the soil is sandy loam throughout. 

Typically, the Estherville soil has a surface layer of 
very dark grayish brown sandy loam about 11 inches 
thick. The subsoil is dark yellowish brown sandy loam 
about 6 inches thick. The underlying material to a depth 
of about 60 inches is yellowish brown gravelly coarse 
sand. In some places the surface layer and subsoil are 
coarser textured. In other places the underlying material 
is sand. 

Included with these soils in mapping are small areas of 
Delft, Terril, and Webster soils. The poorly drained Delft 
and Webster soils are in the lower landscape positions. 
The moderately well drained Terril soils are on foot 
slopes. Included soils make up about 10 percent of the 
mapped areas. 

Permeability is moderate in the Ves and Storden soils. 
It is moderately rapid in the upper part of the Estherville 
Soil and rapid in the lower part. Surface runoff is slow on 
the Estherville soil and medium on the Ves and Storden 
soils. Reaction is slightly acid to moderately alkaline in 
the surface layer and subsoil of the Ves soil, mildly 
alkaline or moderately alkaline throughout the Storden 
Soil, and medium acid to neutral in the surface layer and 
subsoil of the Estherville soil. The available water 
capacity is high in the Ves and Storden soils and low in 
the Estherville soil. Organic matter content is moderate 
in the Ves and Estherville soils and low in the Storden 
Soil. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. These soils are fairly well 
suited to cultivated crops. The main hazard is water 
erosion. Also, the Estherville soil is droughty. Erosion 
and runoff can be controlled by contour stripcropping 
and terracing where slopes are long and smooth and by 
applying tillage methods that leave crop residue on the 
surface where slopes are short and irregular. 

These soils are suitable for the trees and shrubs 
grown as windbreaks and environmental plantings. A 
high content of lime in the Storden soil and the low 
available water capacity of the Estherville soil limit the 
number of species suitable for planting. Because soil 
conditions vary, onsite investigation is needed to 
determine the proper species for planting. Cultivation or 
applications of herbicide help to remove competing 
plants. 

The land capability classification is ille. 


999C—Ves-Storden-Estherville complex, 6 to 12 
percent slopes. These sloping, well drained soils are on 
knolls on ground moraines. Individual areas are irregular 
in shape and range from 5 to 30 acres in size. They are 
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about 40 percent Ves soil, 30 percent Storden soil, and 
20 percent Estherville soil. The three soils occur as 
areas so intricately mixed that separating them in 
mapping is not practical. 

Typically, the Ves soil has a surface layer of very dark 
gray loam about 10 inches thick. The subsoil is dark 
yellowish brown loam about 16 inches thick. The 
underlying material to a depth of about 60 inches is 
yellowish brown loam. In places free lime is at or near 
the surface. 

Typically, the Storden soil has a surface layer of dark 
grayish brown loam about 9 inches thick. The underlying 
material to a depth of about 60 inches is loam. It is light 
yellowish brown in the upper part and yellowish brown in 
the lower part. In some places the surface layer is 
darker. In other places the soil is sandy loam throughout. 

Typically, the Estherville soil has a surface layer of 
very dark gray sandy loam about 10 inches thick. The 
subsoil is dark brown sandy loam about 5 inches thick. 
The underlying material to a depth of about 60 inches is 
yellowish brown gravelly coarse sand. in some places 
the surface layer and subsoil are coarser textured. In 
other places the underlying material is sand. 

Included with these soils in mapping are small areas of 
Delft, Terril, and Webster soils. The poorly drained Delft 
and Webster soils are in the lower landscape positions. 
The moderately well drained Terril soils are on foot 
slopes. Included soils make up about 10 percent of the 
mapped areas. 

Permeability is moderate in the Ves and Storden soils. 
It is moderately rapid in the upper part of the Estherville 
Soil and rapid in the lower part. Surface runoff is medium 
on all three soils. Reaction is slightly acid to moderately 
alkaline in the surface layer and subsoil of the Ves soil, 
mildly alkaline or moderately alkaline throughout the 
Storden soil, and medium acid to neutral in the surface 
layer and subsoil of the Estherville soil. The available 
water capacity is high in the Ves and Storden soils and 
low in the Estherville soil. Organic matter content is 
moderate in the Ves and Estherville soils and low in the 
Storden soil. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. These soils are poorly 
suited to cultivated crops. The main hazard is water 
erosion. Also, the Estherville soil is droughty. Excessive 
runoff reduces the amount of water available for crop 
production. Erosion and runoff can be controlled by 
contour stripcropping and terracing where slopes are 
long and smooth and by applying tillage methods that 
leave crop residue on the surface where slopes are 
short and irregular. 

These soils are suited to the trees and shrubs grown 
as windbreaks and environmental plantings. A high 
content of lime in the Storden soil and the low available 
water capacity in the Estherville soil restrict the number 
of species suitable for planting. Because soil conditions 
vary, onsite investigation is needed to determine the 
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proper species for planting. Cultivation and applications 
of herbicide help to remove competing plants. 
The land capability classification is IVe. 


999D—Storden-Ves-Hawick complex, 12 to 18 
percent slopes. These moderately steep, well drained 
soils are on knolls on ground moraines. Individual areas 
are irregular in shape and range from 5 to 30 acres in 
size. They are about 40 percent Storden soil, 30 percent 
Ves soil, and 20 percent Hawick soil. The three soils 
occur as areas so intricately mixed that separating them 
in mapping is not practical. 

Typically, the Storden soil has a surface layer of dark 
grayish brown loam about 9 inches thick. The underlying 
material to a depth of about 60 inches is yellowish brown 
loam. In some places the surface layer is darker. In other 
places the soil is sandy loam throughout. 

Typically, the Ves soil has a surface layer of very dark 
gray loam about 10 inches thick. The subsoil is dark 
yellowish brown loam about 9 inches thick. The 
underlying material to a depth of about 60 inches is 
loam. It is light brown in the upper part and yellowish 
brown in the lower part. In places free lime is at or near 
the surface. 

Typically, the Hawick scil has a surface layer of very 
dark grayish brown loamy sand about 10 inches thick. 
The subsoil is dark brown loamy sand about 6 inches 
thick. The underlying material to a depth of about 60 
inches is yellowish brown gravelly coarse sand. Іп some 
places the surface layer is finer textured. In other places 
the underlying material is sand. 

Included with these soils in mapping are small areas of 
the poorly drained Delft soils in narrow drainageways 
and the moderately well drained Terril soils on foot 
slopes. Included soils make up about 10 percent of the 
mapped areas. 

Permeability is moderate in the Ves and Storden soils 
and very rapid in the Hawick soil. Surface runoff is rapid 
on the Ves and Storden soils and medium on the Hawick 
soil. Reaction is slightly acid to moderately alkaline in the 
surface layer and subsoil of the Ves soil, mildly alkaline 
or moderately alkaline throughout the Storden soil, and 
slightly acid to mildly alkaline in the surface layer and 
subsoil of the Hawick soil. The available water capacity 
is high in the Ves and Storden soils and low in the 
Hawick soil. Organic matter content is moderate in the 
Ves soil, low in the Storden soil, and low or moderate in 
the Hawick soil. 

Most areas are pastured. Some are used as cropland. 
These soils are poorly suited to cultivated crops. Water 
erosion is the major hazard. Also, the Hawick soil is 
droughty. Excessive runoff reduces the amount of 
moisture available for crop production. Erosion and 
runoff can be controlled by contour stripcropping and 
terracing where slopes are long and smooth and by 
applying tillage methods that leave crop residue on the 
surface where slopes are short and irregular. 
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These soils are suitable for the trees and shrubs 
grown as windbreaks and environmental plantings. A 
high content of lime in the Storden soil and the low 
available water capacity in the Hawick soil restrict the 
number of species suitable for planting. Because soil 
conditions vary, onsite investigation is needed to 
determine the proper species for planting. Because of 
the moderately steep slope, erosion is a hazard. It can 
be controlled by limiting site preparation to the area 
within 2 feet of the seedling. Cultivation or applications 
of herbicide help to remove competing plants. 

The land capability classification is IVe. 


999F—Storden-Hawick complex, 18 to 50 percent 
slopes. These steep and very steep soils are on knolls 
in the uplands and on side slopes in stream valleys. The 
excessively drained Hawick soil is on the upper parts of 
the landscape, and the well drained Storden soil is on 
the lower parts. individual areas are elongated and range 
from 5 to 50 acres in size. They are about 60 percent 
Storden soil and 30 percent Hawick soil. The two soils 
occur as areas so intricately mixed that separating them 
in mapping is impractical. 

Typically, the Storden soil has a surface layer of dark 
grayish brown loam about 8 inches thick. The underlying 
material to a depth of about 60 inches is yellowish brown 
loam. Іп places the surface layer is coarser textured. 

Typically, the Hawick soil has a surface layer of dark 
brown loamy coarse sand about 11 inches thick. The 
subsoil is dark yellowish brown gravelly coarse sand 
about 10 inches thick. The underlying material to a depth 
of about 60 inches is yellowish brown gravelly coarse 
sand. In some places the dark brown surface layer is 
thinner. In other places the soil does not have a dark 
surface layer. 

Included with these soils in mapping are small areas of 
Sparta and Terril soils. The excessively drained Sparta 
soils formed in sandy sediments on the upper part of the 
side slopes. The moderately well drained Terril soils are 
on foot slopes. Included soils make up about 10 percent 
of the mapped areas. 

Permeability is moderate in the Storden soil and very 
rapid in the Hawick soil. Surface runoff is rapid on both 
soils. Reaction is mildly alkaline or moderately alkaline 
throughout the Storden soil and slightly acid to mildly 
alkaline in the surface layer and subsoil of the Hawick 
soil. The available water capacity is high in the Storden 
soil and low in the Hawick soil. Organic matter content is 
low in the Storden soil and low or moderate in the 
Hawick soil. 

Most areas are used as woodland or pasture. These 
soils are unsuitable as cropland because of the slope. 
They are fairly well suited to woodland. The most 
common trees are American elm, basswood, ironwood, 
sugar maple, bur oak, and green ash. The hazard of 
erosion and the slope are the main management 
concerns. The hazard of erosion is severe if the surface 
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is disturbed. In most areas trees cannot be planted by 
machine because of the slope. The side slopes that face 
north and east are better sites for many trees and 
shrubs than the south- and west-facing slopes, which are 
warmer and drier. 

These soils are suitable for the trees and shrubs 
grown as windbreaks and environmental plantings. The 
low available water capacity in the Hawick soil restricts 
the number of species suitable for planting. Because soil 
conditions vary, onsite investigation is needed to 
determine the proper species for planting. Erosion is a 
hazard. It can be controlled by limiting site preparation to 
the area within 2 feet of the seedling. Cultivation and 
applications of herbicide help to remove competing 
plants. 

The land capability classification is Vlle. 


1016—Udorthents, loamy. These soils are in 
reclaimed gravel or clay pits, borrow pits, and sanitary 
landfills. Individual areas are irregular in shape and range 
from 3 to 100 acres in size. 

Topsoil generally is stockpiled prior to mining and 
returned to the site following mining. The topsoil that is 
returned varies in depth and composition. The underlying 
material varies from area to area. Soil properties, such 
as permeability, runoff, the available water capacity, 
reaction, organic matter content, and the depth to a 
seasonal high water table, also vary. They can be 
determined by onsite investigation. 

Some areas are farmed. Manipulation by earth-moving 
equipment has destroyed the natural structure of the 
topsoil. Onsite investigation is needed to determine the 
suitability for agricultural crops. 

No land capability classification is assigned. 


1027—Udorthents, wet substratum. These soils are 
in areas where heterogeneous fill material was placed on 
poorly drained and very poorly drained, mineral or 
organic soils as sites were prepared for buildings, roads, 
recreation facilities, and other structures. Individual areas 
range from 2 to 80 acres in size. 

The fill is more than 2 feet. The source of the fill 
material varies. Miscellaneous earthy fill makes up about 
80 percent of the unit. The rest is nonsoil material, such 
as dredged material, bricks, trash, wire, metal, boards, 
industrial waste, pieces of concrete, or stones, or occurs 
as small areas of soils that have not been significantly 
altered by filling. 

Soil properties, such as permeability, runoff, the 
available water capacity, reaction, organic matter 
content, and the depth to a seasonal high water table, 
vary. They should be ascertained by onsite investigation. 

Many areas are almost totally covered with buildings, 
asphalt, concrete, or other impervious material. In some 
areas that are underlain by organic material, settling is a 
problem. It can hinder maintenance of streets, sidewalks, 
and pipelines. The organic material should be completely 
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removed before the depression is filled. The ease of 

establishing and maintaining vegetation varies, 

depending on the properties of the fill. Detailed onsite 

investigation is needed to determine the suitability for 

any proposed use and the limitations affecting that use. 
No land capability classification is assigned. 


1029—Pits, gravel. This map unit consists of open 
excavations from which sand and gravel are being or 
have been removed. The shape and size of the pits vary, 
depending on the quantity and quality of the material 
being removed. The bottom of some of the deeper pits is 
ponded. Many of the pits have been abandoned. They 
support trees, shrubs, and grasses. 

The pits are generally within areas of Estherville, 
Hawick, Linder, or Ridgeport soils. The surface material 
has been stripped away and has been used as topsoil or 
piled around the edge of the pit. Gravel and coarse sand 
have been removed, leaving an open pit. 

The abandoned pits are well suited to wildlife habitat. 
Pits that can be leveled are fairly well suited or poorly 
suited to crops and pasture and are well suited or fairly 
weil suited to wildlife habitat and recreational 
development. Because of a wide range of soil 
characteristics, onsite investigation is needed to 
determine the suitability for a specific use. 

The land capability classification is Vlils. 


1052—Okoboji and Palms soils, ponded. These 
nearly level, very poorly drained soils are in undrained, 
closed depressions that are frequently ponded after 
rains. Cattails, reeds, sedges, and other water-tolerant 
plants grow in most areas. There are a few small areas 
of open water. Individual areas are irregular in shape and 
range from 3 to 300 acres in size. 

Typically, the Okoboji soil is black silty clay loam to a 
depth of about 60 inches. The surface layer is about 13 
inches thick, and the subsurface layer is about 16 inches 
thick. In some areas the soil has less clay. 

Typically, the Palms soil has a surface soil of black 
muck about 23 inches thick. The underlying material to a 
depth of about 60 inches is black silty clay loam. In 
places the muck is less than 16 inches thick. 

included with these soils in mapping are small areas of 
Blue Earth, Canisteo, and Hanska soils. The very poorly 
drained Blue Earth soils formed in coprogenous earth. 
The poorly drained Canisteo soils are on the rims of the 
depressions. The very poorly drained Hanska soils are 
underlain by sand and gravel. Also included are small, 
nearly level to sloping areas that are seepy. Included 
soils make up less than 25 percent of the mapped areas. 

Permeability is moderately slow in the Okoboji soil. It is 
moderate in the organic part of the Palms soil and 
moderate or moderately slow in the underlying material. 
Reaction is neutral to moderately alkaline in the surface 
soil of the Okoboji soil and strongly acid to mildly 
alkaline in the organic part of the Palms soil. The 
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available water capacity is high or very high in both soils. 
Organic matter content is very high. The seasonal high 
water table is 3 feet above to 1 foot below the surface. 

Most areas are used as wildlife habitat. These soils 
are well suited to wetland wildlife habitat (fig. 5). They 
are unsuitable as cropland, pasture, and woodland 
because of the ponding. 

The land capability classification is ۸۰ 


1829B—Ridgeport Variant loam, 0 to 6 percent 
slopes. This moderately deep, nearly level and gently 
sloping, well drained soil is on plane or slightly convex 
slopes on valley trains and stream terraces. Individual 
areas are irregular in shape and range from 5 to 80 
acres in size. 

Typically, the surface layer is black loam about 9 
inches thick. The subsoil is about 16 inches thick. The 
upper part is dark brown coarse sandy loam, and the 
lower part is dark yellowish brown gravelly sand. 
Interbedded sandstone and shale bedrock is at a depth 
of about 25 inches. In many areas numerous stones and 
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boulders are on the surface and in the loamy mantle. In 
many places a thin layer of cemented ironstone is at the 
contact between the coarse textured alluvium and the 
bedrock. In places the bedrock crops out. 

Included with this soil in mapping are small areas of 
Estherville, Linder, and Tilfer Variant soils. The 
somewhat excessively drained Estherville and 
moderately well drained Linder soils are in landscape 
positions similar to those of the Ridgeport Variant soil. 
They are underlain by sand and gravel. The poorly 
drained Tilfer Variant soils are in the lower landscape 
positions. Also included are areas where the soil is 
underlain by igneous and metamorphic bedrock or by red 
or green shale and areas where the depth to bedrock is 
less than 20 inches. Included soils make up 5 to 15 
percent of the mapped areas. 

Permeability is moderately rapid in the Ridgeport 
Variant soil. Surface runoff is slow. The surface layer and 
subsoil are medium acid to mildly alkaline. The available 
water capacity is moderate. Organic matter content is 
medium. 


Figure 5.—An area of Okoboji and Palms soils, ponded. This area provides good habitat tor wetland wildlife. 
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Most areas are used as cropland. The most common 
crops are small grain and soybeans. In areas that do not 
have boulders on the surface, this soil is fairly well suited 
to cultivated crops. In areas that have numerous 
boulders on the surface, however, it is poorly suited 
because the stones interfere with tillage. Droughtiness 
can limit crop production during years of low rainfall. 

This soil is suited to the trees and shrubs grown as 
windbreaks and environmental plantings. The moderate 
depth to bedrock and the limited available water 
capacity, however, restrict the number of species 
suitable for planting. Cultivation and applications of 
herbicide help to remove competing plants. 

The land capability classification is lle. 


1829C—Ridgeport Variant loam, 6 to 15 percent 
slopes. This moderately deep, sloping and moderately 
steep, well drained soil is on convex slopes on valley 
trains and stream terraces. Individual areas are irregular 
in shape and range from 5 to 25 acres in size. 

Typically, the surface layer is very dark gray loam 
about 9 inches thick. The subsoil is about 20 inches 
thick. The upper part is dark brown sandy loam, and the 
lower part is dark yellowish brown gravelly coarse sand. 
Interbedded sandstone and shale bedrock is at a depth 
of about 29 inches. In some areas numerous stones and 
boulders are on the surface and in the loamy mantle. In 
other areas a thin layer of cemented ironstone is at the 
contact between the coarse textured alluvium and the 
bedrock. In places the bedrock crops out. 

Included with this soil in mapping are small areas of 
Estherville and Hawick soils. These soils are in 
landscape positions similar to those of the Ridgeport 
Variant soil. They are underlain by sand and gravel. Also 
included are areas where the depth to bedrock is less 
than 20 inches and areas where the soil is underlain by 
igneous and metamorphic bedrock or by red or green 
shale. Included soils make up 5 to 15 percent of the 
mapped areas. 

Permeability is moderately rapid in the Ridgeport 
Variant soil. Surface runoff is medium. The surface layer 
and subsoil are medium acid to mildly alkaline. The 
available water capacity is moderate. Organic matter 
content is medium. 

Most areas are used as pasture. Some are used as 
cropland. This soil is poorly suited to cultivated crops. 
Water erosion and droughtiness are the main 
management concerns. Applying tillage methods that 
leave crop residue on the surface, contour stripcropping, 
and terracing help to control runoff and erosion. 
Droughtiness limits crop production during years of low 
rainfall. The numerous boulders on the surface in some 
areas interfere with tillage. 

This soil is suited to the trees and shrubs grown as 
windbreaks and environmental plantings. The moderate 
depth to bedrock and the limited available water 
capacity, however, restrict the number of species 
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suitable for planting. Cultivation or applications of 
herbicide help to remove competing plants. 
The land capability classification is iVe. 


1833—Coland loam. This nearly level, poorly drained 
soil is on low flats on flood plains. It is occasionally 
flooded. Individual areas generally are elongated and 
range from 3 to 320 acres in size. 

Typically, the surface layer is black loam about 10 
inches thick. The subsurface layer is black clay loam 
about 36 inches thick. The underlying material to a depth 
of about 60 inches is black loam. In places lime is at or 
near the surface. 

Included with this soil in mapping are small areas of 
Hanlon, Kalmarville, and Spillville soils. The moderately 
well drained Hanlon and Spillville soils are in the slightly 
higher landscape positions. The poorly drained 
Kalmarville soils are in landscape positions similar to 
those of the Coland soil. They are coarser textured than 
the Coland soil. Also included are areas where the soil is 
underlain by sand and gravel at a depth of 40 inches or 
more and areas of rock outcrops. Inclusions make up 2 
to 10 percent of the mapped areas. 

Permeability is moderate in the Coland soil. Surface 
runoff is slow. The surface soil is slightly acid or neutral. 
The available water capacity and organic matter content 
are high. A seasonal high water table is at a depth of 1 
to 3 feet. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. This soil is well suited to 
cultivated crops. The wetness and the hazard of flooding 
following heavy rains and snowmelt are the main 
management concerns. Drainage tile generally is 
effective in reducing the wetness, but drainage outlets 
are not available in many areas. 

This soil is poorly suited to the trees and shrubs grown 
as windbreaks and environmental plantings. The trees 
and shrubs selected for planting should be those that 
are tolerant of the excess moisture and the flooding. 
Untimely flooding can result in seedling mortality. 
Cultivation and applications of herbicide help to remove 
competing plants. 

The land capability classification is Ilw. 


1887—Millington clay loam, sandy substratum. This 
nearly level, poorly drained soil is on low flats on flood 
plains. It is occasionally flooded. Individual areas are 
irregular in shape and range from 3 to 75 acres in size. 

Typically, the surface layer is black clay loam about 9 
inches thick. The subsurface layer is about 32 inches 
thick. The upper part is black clay loam, the next part is 
black loam, and the lower part is very dark grayish brown 
sandy loam. The underlying material to a depth of about 
60 inches is olive gray, mottled sand. In some places it 
is gravelly coarse sand. In other places the surface layer 
is leached of lime. 
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Included with this soil in mapping are small areas of 
the moderately well drained Spillville soils in the slightly 
higher landscape positions. These soils make up 0 to 5 
percent of the mapped areas. 

Permeability is moderate in the upper part of the 
Millington soil and rapid in the underlying material. 
Surface runoff is slow. The surface soil is mildly alkaline 
or moderately alkaline. The available water capacity and 
organic matter content are high. A seasonal high water 
table is at a depth of 1 to 2 feet. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. If protected against 
flooding and adequately drained, this soil is well suited to 
cultivated crops. In areas along streams that have steep 
gradients, floodwater can cause scouring of the topsoil 
unless a permanent vegetative cover is maintained along 
the streams. Drainage tile is generally effective in 
reducing the wetness but drainage outlets are not 
available in many areas. A high content of lime results in 
a fertility imbalance. It restricts the availability of 
essential plant nutrients, particularly phosphorus. This 
imbalance can be corrected by applications of fertilizer. 
Otherwise, crops that are tolerant of the high content of 
lime should be selected for planting. 

This soil is poorly suited to the trees and shrubs grown 
as windbreaks and environmental plantings. The trees 
and shrubs selected for planting should be those that 
are tolerant of the high content of lime, the excess 
moisture, and the flooding. Untimely flooding can result 
in seedling mortality. Cultivation or applications of 
herbicide help to remove competing plants. 

The land capability classification is tlw. 


1909—Lemond foam, depressional. This nearly level, 
very poorly drained soil is in depressions on valley trains. 
It is subject to ponding. Individual areas are irregular in 
shape and range from 3 to 50 acres in size. 

Typically, the surface layer is black loam about 10 
inches thick. The subsurface layer is very dark gray loam 
about 20 inches thick. The subsoil is grayish brown, 
mottled sandy loam about 6 inches thick. The upper part 
of the underlying material is olive gray, mottled loamy 
sand. The lower part to a depth of about 60 inches is 
olive gray gravelly coarse sand. In some places glacial 
till is within 60 inches of the surface. In a few areas a 
thin layer of muck is at the surface. In a few areas the 
underlying material is gravelly. 

Included with this soil in mapping are small areas of 
the very poorly drained Blue Earth soils. These soils 
formed in coprogenous earth. They are in landscape 
positions similar to those of the Lemond soil. They make 
up 0 to 5 percent of the mapped areas. 

Permeability is moderately rapid in the upper part of 
the Lemond soil and rapid in the lower part. Surface 
runoff is ponded. The surface soil and subsoil are mildly 
alkaline. The available water capacity is moderate. 
Organic matter content is high or very high. A seasonal 
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high water table is 1.0 foot above to 2.5 feet below the 
surface. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. This soil is fairly well 
suited to cultivated crops. The wetness is the main 
limitation. A subsurface drainage system generally is 
needed before the soil can be cropped intensively. Tile 
drains can lower the water table and thus allow the soil 
to dry to a proper moisture content for tillage. A high 
content of lime results in a fertility imbalance. It restricts 
the availability of essential plant nutrients, particularly 
phosphorus. Crops and crop varieties that are tolerant of 
the high content of lime should be selected for planting. 

This soil is poorly suited to the trees and shrubs grown 
as windbreaks and environmental plantings. The trees 
and shrubs selected for planting should be those that 
are tolerant of the high content of lime and the excess 
moisture. Untimely ponding of long duration can result in 
seedling mortality. Cultivation and applications of 
herbicide help to remove competing plants. 

The land capability classification is Им. 


1911F—Storden-Ridgeport Variant loams, 15 to 50 
percent slopes. These steep and very steep, well 
drained soils are on side slopes in the valley of the 
Cottonwood River. The Storden soil is on the upper side 
slopes, and the Ridgeport Variant soil is on the lower 
ones. Individual areas are elongated and range from 50 
to 400 acres in size. They are about 60 percent Storden 
soil and 25 percent Ridgeport Variant soil. The two soils 
occur as areas so intricately mixed that separating them 
in mapping is impractical. 

Typically, the Storden soil has a surface layer of dark 
grayish brown loam about 6 inches thick. The underlying 
material to a depth of about 60 inches is light olive 
brown loam. In some places the surface layer is darker. 
In other places it has no free carbonates. 

Typically, the Ridgeport Variant soil has a surface 
layer of very dark gray loam about 14 inches thick. 
Below this is interbedded light brownish gray, soft 
sandstone and gray, soft shale bedrock. In some places 
the dark surface soil is more than 24 inches thick. 

included with these soils in mapping are small areas of 
Hawick, Sparta, and Terril soils. The excessively drained 
Sparta and Hawick soils are on the upper part of the 
side slopes, where outwash terraces are adjacent to the 
valley. The moderately well drained Terril soils are on 
foot slopes. Also included are areas of sandstone 
bedrock and numerous springs and seepy areas 
between the Storden and Ridgeport Variant soils. 
Inclusions make up about 15 percent of the mapped 
areas. 

Permeability is moderate in the Storden soil and 
moderately rapid in the Ridgeport Variant soil. Surface 
runoff is rapid on both soils. Reaction is mildly alkaline or 
moderately alkaline throughout the Storden soil and 
medium acid to neutral in the surface layer of the 
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Ridgeport Variant soil. The available water capacity is 
high in the Storden soil and moderate in the Ridgeport 
Variant soil. Organic matter content is low in the Storden 
soil and moderate in the Ridgeport Variant soil. 

Most areas are wooded. These soils are generally 
unsuitable as cropland because of the slope. They are 
fairly well suited to woodland. The most common trees 
are American elm, basswood, ironwood, sugar maple, 
bur oak, and green ash. The hazard of erosion and the 
slope are the main management concerns. The hazard 
of erosion is severe if the surface is disturbed. In most 
areas trees cannot be planted by machine because of 
the slope. The side slopes that face north and east are 
better sites for many trees and shrubs than the south- 
and west-facing slopes, which are warmer and drier. 

These soils are generally unsuitable for windbreaks. 
They are suitable for environmental plantings, but 
optimum growth and survival rates are unlikely. The 
slope is the main management concern. Hand planting is 
generally needed. 

The land capability classification is Vile. 


1912—Tilfer Variant clay loam. This moderately 
deep, nearly level, poorly drained soil is on low flats on 
stream terraces and vailey trains. individual areas are 
irregular in shape and range from 5 to 40 acres in size. 

Typically, the surface layer is black clay loam about 10 
inches thick. The subsurface layer is very dark gray clay 
loam about 10 inches thick. The subsoil is grayish brown, 
mottled loam about 12 inches thick. Interbedded gray 
shale and yellowish brown sandstone bedrock is at a 
depth of about 32 inches. In some places the soil has 
thin layers of cemented ironstone or seams of lignite 
coal. In other places the surface soil is leached of lime. 

Included with this soil in mapping are small areas of 
the poorly drained Lemond soils. These soils are 
underlain by sand and gravel. They make up 0 to 10 
percent of the mapped areas. Also included are areas 
where the soil is underlain by red or green shale or by 
igneous and metamorphic bedrock and areas where the 
soil is leached and is underlain by hard Sioux quartzite 
bedrock. 

Permeability is moderate in the Tilfer Variant soil. 
Surface runoff is slow. The surface soil and subsoil are 
mildly alkaline or moderately alkaline. The available 
water capacity is moderate or high. Organic matter 
content is high. A seasonal high water table is at a depth 
of 1 to 3 feet. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. This soil is well suited to 
cultivated crops. The wetness is the main limitation. A 
subsurface drainage system generally is needed before 
the soil can be cropped intensively. Tile drains can lower 
the water table and thus allow the soil to dry to a proper 
moisture content for tillage. In some areas cemented 
ironstone layers hinder tile drainage. A high content of 
lime results in a fertility imbalance. It restricts the 
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availability of essential plant nutrients, particularly 
phosphorus. Crops and crop varieties that are tolerant of 
the high content of lime should be selected for planting. 

This soil is poorly suited to the trees and shrubs grown 
as windbreaks and environmental plantings because of 
the moderate depth to bedrock. The trees and shrubs 
selected for planting should be those that are tolerant of 
the high content of lime and the excess moisture. 
Cultivation and applications of herbicide help to remove 
competing plants. 

The land capability classification is Ilw. 


1917—Nishna silty clay, ponded. This nearly level, 
very poorly drained soil is in depressions on flood plains. 
It is frequently flooded. Individual areas are irregular in 
shape and range from 3 to 80 acres in size. 

Typically, the surface layer is black silty clay about 14 
inches thick. The subsurface layer is very dark gray silty 
clay about 12 inches thick. The underlying material to a 
depth of about 60 inches is black silty clay. In some 
places a thin layer of peat is at the surface. In other 
places the soil has less clay and more sand. In some 
areas the surface layer is leached of lime. Some areas 
are not subject to ponding. 

Included with this soil in mapping are small areas of 
the poorly drained Colo soils in the slightly higher 
landscape positions. These soils make up 0 to 5 percent 
of the mapped areas. 

Permeability is slow in the Nishna soil. Surface runoff 
is ponded. The soil is mildly alkaline or moderately 
alkaline throughout. The available water capacity is 
moderate. Organic matter content is high or very high. 
The seasonal high water table is 1 foot above to 1 foot 
below the surface. 

Most areas are used as wildlife habitat. This soil is well 
suited to wetland wildlife habitat. Because of the flooding 
and the ponding, it is generally unsuited to cultivated 
crops and to windbreaks and environmental plantings. 

The land capability classification is Viw. 


1919F—Clarion-Terrii loams, 25 to 50 percent 
slopes. These very steep, well drained soils are on 
north- and east-facing side slopes in the major stream 
valleys and ravines. Individual areas are elongated and 
range from 10 to 800 acres in size. They are about 70 
percent Clarion soil and 20 percent Terril soil. The two 
soils occur as areas so intricately mixed that separating 
them in mapping is not practical. 

Typically, the Clarion soil has a surface layer of black 
loam about 8 inches thick. The subsurface layer is very 
dark gray loam about 7 inches thick. The subsoil is 
yellowish brown loam about 22 inches thick. The 
underlying material to a depth of about 60 inches is light 
olive brown loam. 

Typically, the Terril soil has a surface layer of black 
loam about 16 inches thick. The subsurface layer is very 
dark gray loam about 15 inches thick. The subsoil is dark 
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brown loam about 15 inches thick. The underlying 
material to a depth of about 60 inches is dark yellowish 
brown loam. In some places the dark surface soil is 
more than 36 inches thick. Jn other places the soil is 
sandy loam throughout. 

Included with these soils in mapping are small areas of 
the poorly drained Delft soils in drainageways. These 
included soils make up about 10 percent of the mapped 
areas. 

Permeability is moderate in the Clarion and Terril soils. 
Surface runoff is rapid. Reaction is medium acid to mildly 
alkaline in the surface soil and subsoil of the Clarion soil 
and slightly acid or neutral in the surface soil and subsoil 
of the Terril soil. The available water capacity and 
organic matter content are high in both soils. 

Most areas are wooded. These soils are generally 
unsuitable as cropland because of the slope. They are 
fairly well suited to woodland. The most common trees 
are American elm, basswood, ironwood, sugar maple, 
bur oak, and green ash. The hazard of erosion and the 
slope are the main management concerns. The hazard 
of erosion is severe if the surface is disturbed. In most 
areas trees cannot be planted by machine because of 
the slope. The side slopes that face north and east are 
better sites for many trees and shrubs than the south- 
and west-facing slopes, which are warmer and drier. 

These soils are poorly suited to windbreaks. They are 
suitable for environmental plantings, but optimum growth 
and survival rates are unlikely. The slope is the main 
management concern. Hand planting is generally 
needed. 

The land capability classification is Vlle. 


1928—Hanska loam, gravelly substratum. This 
nearly level, poorly drained soil is on low flats on valley 
trains. Individual areas are irregular in shape and range 
from 3 to 60 acres in size. 

Typically, the surface layer is black loam about 10 
inches thick. The subsurface layer also is black loam. It 
is about 8 inches thick. The subsoil is about 13 inches 
thick. The upper part is dark grayish brown, mottled 
sandy loam, and the lower part is grayish brown, mottied 
loamy sand. The underlying material to a depth of about 
60 inches is grayish brown, mottled gravelly coarse sand. 
Іп some places the loamy mantle is less than 20 inches 
thick. in other places glacial till is within 60 inches of the 
surface. In some areas the depth to free lime is more 
than 60 inches. Some areas are subject to ponding. 

Included with this soil in mapping are small areas of 
the moderately well drained Linder soils in the higher 
landscape positions. These soils make up 0 to 10 
percent of the mapped areas. 

Permeability is moderately rapid in the upper part of 
the Hanska soil and rapid in the underlying sand and 
gravel. Surface runoff is slow. The surface soil and 
subsoil are slightly acid to mildly alkaline. The available 
water capacity is moderate. Organic matter content is 
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high. A seasonal high water table is at a depth of 1 to 3 
feet. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. This soil is well suited to 
cultivated crops. The wetness is the main limitation. A 
subsurface drainage system generally is needed before 
the soil can be cropped intensively. Tile drains can lower 
the water table and thus allow the soil to dry to a proper 
moisture content for tillage. 

This soil is well suited to the trees and shrubs grown 
as windbreaks and environmental plantings. The trees 
and shrubs selected for planting should be those that 
are tolerant of excess moisture. Cultivation and 
applications of herbicide help to remove competing 
plants. 

The land capability classification is Ilw. 


1929—Lemond loam, gravelly substratum. This 
nearly level, poorly drained soil is on low flats on valley 
trains. Individual areas are irregular in shape and range 
from 3 to 100 acres in size. 

Typically, the surface layer is black loam about 10 
inches thick. The subsurface layer also is black loam. It 
is about 8 inches thick. The subsoil is dark grayish 
brown, mottled sandy loam about 9 inches thick. The 
underlying material to a depth of about 60 inches is pale 
olive brown, mottled gravelly coarse sand. In places the 
loamy mantle is less than 20 inches thick and is coarser 
textured. in a few areas the underlying material is sand. 
Some areas are subject to ponding. 

Included with this soil in mapping are small areas of 
Hanska and Linder soils. The very poorly drained 
Hanska soils are in depressions and are subject to 
ponding. The moderately well drained Linder soils are in 
the higher landscape positions. Included soils make up 2 
to 10 percent of the mapped areas. 

Permeability is moderately rapid in the upper part of 
the Lemond soil and rapid in the underlying sand and 
gravel. Surface runoff is slow. The soil is mildly alkaline 
or moderately alkaline throughout. The available water 
capacity is moderate. Organic matter content is high. A 
seasonal high water table is at a depth of 1 to 3 feet. 

Most areas are used as cropland. The most common 
crops are corn and soybeans. This soil is well suited to 
cultivated crops. The wetness is the main limitation. A 
subsurface drainage system generaily is needed before 
the soil can be cropped intensively. Tile drains can lower 
the water table and thus allow the soil to dry to a proper 
moisture content for tillage. A high content of lime 
results in a fertility imbalance. It restricts the availability 
of essential plant nutrients, particularly phosphorus. 
Crops and crop varieties that are tolerant of the high 
content of lime should be selected for planting: 

This soil is well suited to the trees and shrubs grown 
as windbreaks and environmental plantings. The trees 
and shrubs selected for planting should be those that 
are tolerant of the high content of lime and the excess 
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moisture. Cultivation and applications of herbicide help to 
remove competing plants. 
The land capability classification is 1м. 


1930—-Dickman sandy loam, moderately wet. This 
nearly level, moderately well drained soil is on plane or 
slightly convex slopes on valley trains and outwash 
plains. Individual areas are irregular in shape and range 
from 3 to 80 acres in size. 

Typically, the surface soil is black sandy loam about 
15 inches thick. The subsoil is about 21 inches thick. 
The upper part is brown sandy loam, and the lower part 
is dark yellowish brown sand. The underlying material to 
a depth of about 60 inches is dark yellowish brown, 
mottled sand. In places glacial till is within 60 inches of 
the surface. 

Included with this soil in mapping are small areas of 
the poorly drained Hanska soils in the lower landscape 
positions. These soils make up 0 to 10 percent of the 
mapped areas. 

Permeability is moderately rapid in the upper part of 
the Dickman soil and rapid in the lower part. Surface 
runoff is medium. The surface soil and subsoil are 
medium acid to neutral. The available water capacity is 
low. Organic matter content is moderate or high. A 
seasonal high water table is at a depth of 3 to 6 feet. 

Most areas are used as cropland. The most common 
crops are smail grain and soybeans. This soil is fairly 
well suited to cultivated crops. It is best suited to the 
crops that mature before the droughty period late in the 
growing season. Droughtiness can limit production during 
years of low rainfall. Wind erosion is a problem, and 
young plants are easily damaged by windblown sand. 
Applying tillage methods that leave ‘crop residue on the 
surface or planting field windbreaks helps to control wind 
erosion and conserves moisture. The soil is well suited 
to irrigation if an adequate water supply if available. 

This soil is suited to the trees and shrubs grown as 
windbreaks and environmental plantings. The low 
available water capacity is the main management 
concern. Also, windblown sand can damage seedlings. 
The trees and shrubs that are tolerant of droughty 
conditions should be selected for planting. Cultivation 
and applications of herbicide help to remove competing 
plants. 

The land capability classification is Ills. 


1931—Essexville sandy loam. This nearly level, 
poorly drained soil is on lake plains and till plains. 
Individual areas are elongated and range from 5 to 40 
acres in size. 

Typically, the surface layer is black sandy loam about 
9 inches thick. The subsurface layer is very dark gray 
loamy sand about 8 inches thick. The subsoil is dark 
gray loamy sand about 6 inches thick. The underlying 
material to a depth of about 60 inches is grayish brown 


49 


and olive gray, mottled clay loam. In places the dark 
surface soil is more than 24 inches thick. 

Included with this soil in mapping are small areas of 
Canisteo, Hanska, Lemond, and Webster soils. These 
soils are in landscape positions similar to those of the 
Essexville soil. Canisteo and Webster soils formed 
entirely in loamy sediments. Hanska and Lemond soils 
are underlain by sandy material. Included soils make up 
5 to 15 percent of the mapped areas. 

Permeability is rapid in the upper part of the Essexville 
soil and moderately slow in the underlying loamy 
sediments. Surface runoff is very slow. The surface soil 
and subsoil are mildly alkaline or moderately alkaline. 
The available water capacity is moderate. Organic matter 
content is high. A seasonal high water table is within a 
depth of 1 foot. 

Most areas are used as cropland. Some areas around 
undrained depressions and lakes are left idle. The most 
common crops are corn and soybeans. This soil is fairly 
well suited to cultivated crops. The wetness is the main 
limitation. A subsurface drainage system generally is 
needed before the soil can be cropped intensively. Tile 
drains can lower the water table and thus allow the soil 
to dry to a proper moisture content for tillage. 

This soil is well suited to the trees and shrubs grown 
as windbreaks and environmental plantings. The trees 
and shrubs selected for planting should be those that 
are tolerant of excess moisture. Cultivation and 
applications of herbicide help to remove competing 
plants. 

The land capability classification is ПУ. 


Prime Farmiand 


Prime farmland is one of several kinds of important 
farmland defined by the U.S. Department of Agriculture. 
It is of major importance in meeting the Nation’s short- 
and long-range needs for food and fiber. Because the 
supply of high quality farmland is limited, the U.S. 
Department of Agriculture recognizes that responsible 
levels of government, as well as individuals, should 
encourage and facilitate the wise use of our Nation’s 
prime farmland. 

Prime farmland, as defined by the U.S. Department of 
Agriculture, is the land that is best suited to food, feed, 
forage, fiber, and oilseed crops. ۱۱ may be cultivated 
land, pasture, woodland, or other land, but it is not urban 
and built-up land or water areas. It either is used for food 
or fiber crops or is available for those crops. The soil 
qualities, growing season, and moisture supply are those 
needed for a well managed soil to produce a sustained 
high yield of crops in an economic manner. Prime 
farmland produces the highest yields with minimal inputs 
of energy and economic resources, and farming it results 
in the least damage to the environment. 
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Prime farmland has an adequate and dependable 
supply of moisture from precipitation or irrigation. The 
temperature and growing season are favorable. The level 
of acidity or alkalinity is acceptable. Prime farmland has 
few or no rocks and is permeable to water and air. It is 
not excessively erodible or saturated with water for long 
periods and is not frequently flooded during the growing 
season. The slope ranges mainly from 0 to 6 percent. 
More detailed information about the criteria for prime 
farmland is available at the local office of the Soil 
Conservation Service. 

About 322,000 acres in the survey area, or nearly 84 
percent of the total land area, meets the soil 
requirements for prime farmland. Areas of this land are 
throughout the county. The main crops grown on this 
land are corn and soybeans. 

A recent trend in land use in some parts of the county 
has been the loss of some prime farmland to industrial 
and urban uses. The loss of prime farmland to other 


uses puts pressure on marginal lands, which generally 
are more erodible, droughty, and less productive and 
cannot be easily cultivated. 

The map units in the survey area that are considered 
prime farmland are listed in table 5. This list does not 
constitute a recommendation for a particular land use. 
The extent of each listed map unit is shown in table 4. 
The location is shown on the detailed soil maps at the 
back of this publication. The soil qualities that affect use 
and management are described under the heading 
"Detailed Soil Map Units." 

Sorne soils that have a seasonal high water table 
qualify for prime farmland only in areas where this 
limitation has been overcome by drainage measures. 
The need for these measures is indicated after the map 
unit name in table 5. Onsite evaluation is needed to 
determine whether or not this limitation has been 
overcome by corrective measures. 
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Use and Management of the Soils 


This soil survey is an inventory and evaluation of the 
soils in the survey area. It can be used to adjust land 
uses to the limitations of natural resources and the 
environment. Also, it can help avoid soil-related failures 
in land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect extensive 
tield data about the nature and behavior characteristics 
of the soils. They collect data on erosion, droughtiness, 
flooding, and other factors that affect various soil uses 
and management. Field experience and collected data 
on soil properties and performance are used as a basis 
in predicting soil behavior. 

Information in this section can be used to plan the use 
and management of soils for crops and pasture; as 
woodland; as sites for buildings, sanitary facilities, 
highways and other transportation systems, and parks 
and other recreation facilities; and for wildlife habitat. It 
can be used to identify the limitations of each soil for 
specific land uses and to help prevent construction 
failures caused by unfavorable soil properties. 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create a 
land use pattern in harmony with the natural soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 


Crops and Pasture 


By Lester H. Schmidt, district conservationist, and David B. 
Breitbach, conservation agronomist, Soil Conservation Service. 


General management needed for crops and pasture is 
suggested in this section. The crops or pasture plants 
best suited to the soils, including some not commonly 
grown in the survey area, are identified; the system of 
land capability classification used by the Soil 
Conservation Service is explained; and the estimated 
yields of the main crops are listed for each soil. 


Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under "Detailed Soil Map 
Units." Specific information can be obtained from the 
local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

Approximately 340,000 acres in Brown County was 
cropland or pasture in 1980. Of a total of 322,000 acres 
of cropland, about 140,000 acres was used for corn 
grown for grain or silage; 130,000 acres for soybeans; 
27,000 acres for oats, wheat, and other small grain; 
17,000 acres for rotation hay; and 8,000 acres for sweet 
corn and peas grown for canning. In recent years the 
acreage used for corn and soybeans has increased at 
the expense of pasture, woodland, and hayland. 

On about 20 percent of the cropland, few limitations 
affect cropping. The soils in these areas are nearly level 
and are not significantly affected by erosion and runoff 
or by wetness. They have a sufficient amount of 
available water for the major crops. An example is 
Nicollet soils. 

About 14 percent of the cropland consists of deep, 
well drained, gently sloping soils, such as the less 
sloping Clarion soils, that are subject to runoff and 
erosion. On many of these soils, a system of 
conservation tillage that leaves crop residue on or near 
the surface increases the ability of the soils to absorb 
runoff and, if a sufficient cover of crop residue is 
maintained, can keep soil losses within tolerable limits. In 
some areas a combination of conservation tillage and 
terraces is needed to reduce the length of slopes and 
thus contro! runoff and erosion. 

About 50 percent of the cropland consists of wet soils, 
such as Webster and Glencoe soils. A subsurface 
drainage system is needed to increase the depth of the 
root zone in these soils and to provide timely access to 
all parts of the field. A drainage system that includes 
open ditches or large tile generally is needed to dispose 
of the excess water collected from these soils. In many 
areas additional drainage measures or an improved 
drainage system is needed. Measures that maintain a 
high level of fertility, applications of the proper kinds and 
amounts of herbicide, and conservation tillage also are 
needed. 

About 8 percent of the soils used as cropland are 
somewhat droughty and are subject to wind erosion (fig. 
6). Wind erosion is an especially serious hazard on 
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Dickman, Estherville, and Dickinson soils. Field 
windbreaks and conservation tillage conserve moisture 
and help to prevent excessive soil loss. If an adequate 
supply of water is available, these soils can be irrigated. 
About 5 percent of the cropland consists of sloping 
and moderately steep Storden and Clarion soils. The 
amount of soil lost through water erosion is generally 
high. Conventional tillage methods, especially moldboard 
plowing in the fall, are not suitable because they can 
result in excessive soil loss. One of the most effective 
erosion-control methods on these soils is conservation 
tillage. The kinds of conservation tillage include full-width 
tillage; chisel-plow, disc, and strip tillage; till planting on 
ridges; and no-till planting. The benefits of conservation 
tillage include erosion control, reduced fuel consumption, 
and a substantial saving of time. Other beneficial 
conservation measures on these soils include grassed 
waterways, water- and sediment-contro! basins, 
diversions, and stripcropping. In areas where slopes are 
long and uniform, terraces, contour farming, and contour 
stripcropping can be effective in reducing the erosion 
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hazard. Returning crop residue to the soil increases the 
rate of water infiltration, thus reducing the hazards of 
runoff and erosion. Some of the steepest areas should 
be used as permanent pasture or replanted to trees. 

About 5 percent of the cropland is on low lying flood 
plains along streams and rivers. Many of the soils in 
these areas are highly productive, but they are 
occasionally or frequently flooded. Calco, Millington, and 
Kalmarville soils are examples. 

About 18,000 acres in the county is used as 
permanent pasture. This acreage is not cropped 
because the soils are too steep, are flooded too 
frequently, or are too wet. Many of the pastures are 
unmanaged and are overgrazed areas of Kentucky 
bluegrass. Existing pastures can be improved by 
applications of fertilizer, pasture rotation, deferment of 
grazing when the soil is wet, and weed control. In places 
the pasture can be renovated by reseeding to more 
productive species. Species selection should be based 
on the soil type and the drainage conditions. 


Figure 6.— Soil deposited in a roadside ditch іп an area of Dickman sandy loam, 0 to 2 percent slopes. This soil is subject to wind erosion. 
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Deep, well drained to somewhat poorly drained soils, 
such as Clarion, Nicollet, Normania, and Ves soils, are 
suited to the widest range of plant species. These 
include alfalfa, birdsfoot trefoil, red clover, smooth 
bromegrass, timothy, orchardgrass, Kentucky bluegrass, 
and reed canarygrass. These soils are well suited to 
warm-season grasses, including big bluestem, 
indiangrass, and switchgrass, which can be grazed 
during July and August. The poorly drained Canisteo, 
Delft, and Webster soils also are well suited to these 
cool- and warm-season species. 

The very poorly drained Blue Earth, Okoboji, and 
Palms soils are suited only to the species that can 
withstand wet conditions. Examples are reed 
canarygrass, creeping foxtail, redtop, birdsfoot trefoil, 
alsike clover, and ladino clover. If a drainage system is 
installed, these soils also are suitable for timothy, 
smooth bromegrass, Kentucky bluegrass, and red clover. 

Well drained to excessively drained soils, including 
Dickinson, Estherville, and Hawick soils, generally 
produce forage in spring and early summer and again in 
the fall, when precipitation is adequate. During the 
summer months, droughty conditions limit production. 
Alfalfa, red clover, birdsfoot trefoil, smooth bromegrass, 
orchardgrass, timothy, Kentucky bluegrass, and 
intermediate wheatgrass grow well if an adequate 
moisture supply is available. These soils also are well 
suited to warm-season grasses, including big bluestem, 
little bluestem, indiangrass, switchgrass, and sideoats 
grama. If proper grazing management is applied, these 
species provide good forage during the summer. If grown 
along with cool-season species, they help to provide a 
full season of forage production. 

Current information about variety selection and 
species adaptation can be obtained from local offices of 
the Cooperative Extension Service or the Soil 
Conservation Service. 


Yields Per Acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 6. In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. The 
land capability classification of each map unit also is 
shown in the table. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, erosion 
control, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate and timely tillage; control of weeds, plant 


53 


diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potassium, 
and trace elements for each crop; effective use of crop 
residue, barnyard manure, and green manure crops; and 
harvesting that ensures the smallest possible loss. 

The estimated yields reflect the productive capacity of 
each soil for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 6 are grown in 
the survey area, but estimated yields are not listed 
because the acreage of such crops is small. The local 
office of the Soil Conservation Service or of the 
Cooperative Extension Service can provide information 
about the management and productivity of the soils for 
those crops. 


Land Capability Classification 


Land capability classification shows, in a general way, 
the suitability of soils for most kinds of field crops. Crops 
that require special management are excluded. The soils 
are grouped according to their limitations for field crops, 
the risk of damage if they are used for crops, and the 
way they respond to management. The criteria used in 
grouping the soils do not include major and generally 
expensive landforming that would change slope, depth, 
or other characteristics of the soils, nor do they include 
possible but unlikely major reclamation projects. 
Capability classification is not a substitute for 
interpretations designed to show suitability and 
limitations of groups of soils for rangeland, for woodland, 
and for engineering purposes. 

In the capability system, soils are generally grouped at 
three levels: capability class, subclass, and unit. Only 
class and subclass are used in this survey. 

Capability classes, the broadest groups, are 
designated by Roman numerals | through VIII. The 
numerais indicate progressively greater limitations and 
narrower choices for practical use. The classes are 
defined as follows: 

Class | soils have few limitations that restrict their use. 

Class II soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class Ill soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants or that require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 
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Class Vil soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have 
limitations that nearly preclude their use for commercial 
crop production. 

Capability subclasses are soil groups within one class. 
They are designated by adding a small letter, e, w, s, or 
с, to the class numeral, for example, Ile. The letter е 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly 
corrected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is very cold 
or very dry. 

In class | there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in 
class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, 
rangeland, woodland, wildlife habitat, or recreation. 

The capability classification of each map unit is given 
in the section "Detailed Soil Map Units" and in the yields 
table. 


Windbreaks and Environmental Plantings 


Since the days of the early settlers, windbreaks have 
been planted to protect farmsteads and livestock. In the 
1930's, they were planted to control wind erosion. In 
recent years field windbreaks have been planted to trap 
snow and thus increase the moisture supply. Maximum 
growth and survival rates can be obtained by controlling 
weeds around newly planted trees and shrubs. 

Windbreaks protect livestock, buildings, and yards 
from wind and snow. They also protect fruit trees and 
gardens, and they furnish habitat for wildlife. Several 
rows of low- and high-growing broadleaf and coniferous 
trees and shrubs provide the most protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field. The interval depends on the erodibility 
of the soil. Field windbreaks protect cropland and crops 
from wind, help to keep snow on the fields, and provide 
food and cover for wildlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. To ensure plant survival, a healthy planting 
stock of suitable species should be planted properly on a 
well prepared site and maintained in good condition. 

Table 7 shows the height that locally grown trees and 
shrubs are expected to reach in 20 years on various 
soils. The estimates in table 7 are based on 
measurements and observation of established plantings 
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that have been given adequate care. They can be used 
as a guide in planning windbreaks and screens. 
Additional information on planning windbreaks and 
screens and planting and caring for trees and shrubs 
can be obtained from local offices of the Soil 
Conservation Service or the Cooperative Extension 
Service or from a commercial nursery. 


Recreation 


Most of the recreational areas in Brown County are 
along streams and around lakes. The recreational 
activities in these areas include hunting, wildlife viewing, 
fishing, trapping, boating, cross-country skiing, and 
snowmobiling. 

The Minnesota River, the Cottonwood River, and Lake 
Hanska are the main scenic areas in the county. The 
Minnesota and Cottonwood Rivers provide interesting 
canoeing through tree-lined valleys. In most years the 
flow in the Cottonwood River is sufficient for canoeing 
after midsummer. Both rivers provide the angler an 
opportunity to catch northern pike, walleye, catfish, and 
several species of rough fish. Brown County and other 
counties along the Minnesota River have developed a 
land use plan to protect the scenic and recreational 
values in the valley of the river. 

Flandreau State Park, near New Ulm, is 800 acres of 
flood plains, stream terraces, and side slopes along the 
Cottonwood River. The park has a swimming pool, camp 
sites, picnic areas, and a system of trails. 

Lake Hanska, in the southeastern part of the county, is 
8 miles long and about 0.5 mile wide. On the east end of 
the lake is a county park, which provides camping 
facilities, picnic areas, and a boat launch. 

Parts of Sleepy Eye Lake have been dredged. A city 
park that includes a fieldstone shelter is on the north 
side of the lake. The lake is stocked for fishing and is 
deep enough for boating. 

Several wildlife areas, about 10 small lakes, and 4 
small streams provide other opportunities for recreation. 
Historic sites related to early settlement and the 1862 
Indian uprising are in scattered areas throughout the 
county. 

The soils of the survey area are rated in table 8 
according to limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil 
features, such as wetness, slope, and texture of the 
surface layer. Susceptibility to flooding is considered. Not 
considered in the ratings, but important in evaluating a 
site, are the location and accessibility of the area, the 
size and shape of the area and its scenic quality, 
vegetation, access to water, potential water 
impoundment sites, and access to public sewerlines. The 
capacity of the soil to absorb septic tank effluent and the 
ability of the soil to support vegetation are also 
important. Soils subject to flooding are limited for 
recreation use by the duration and intensity of flooding 
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and the season when flooding occurs. In planning 
recreation facilities, onsite assessment of the height, 
duration, intensity, and frequency of flooding is essential. 

In table 8, the degree of soil limitation is expressed as 
slight, moderate, or severe. S/ight means that soil 
properties are generaily favorable and that limitations are 
minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be 
offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in table 8 can be supplemented by 
other information in this survey, for example, 
interpretations for septic tank absorption fields in table 
11 and interpretations for dwellings without basements 
and for local roads and streets in table 10. 

Camp areas require site preparation, such as shaping 
and leveling the tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
heavy foot traffic and some vehicular traffic. The best 
soils have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but 
remains firm, and is not dusty when dry. Strong slopes 
and stones or boulders can greatly increase the cost of 
constructing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after rains, 
and is not dusty when dry. If grading is needed, the 
depth of the soil over bedrock or a hardpan should be 
considered. 

Paths and trails for hiking and horseback riding should 
require little or no cutting and filling. The best soils are 
not wet, are firm after rains, are not dusty when dry, and 
are not subject to flooding more than once a year during 
the period of use. They have moderate slopes and few 
or no stones or boulders on the surface. 

Golf fairways are subject to heavy foot traffic and 
some light vehicular traffic. Cutting or filling may be 
required. The best soils for use as golf fairways are firm 
when wet, are not dusty when dry, and are not subject to 
prolonged flooding during the period of use. They have 
moderate slopes and no stones or boulders on the 
surface. The suitability of the soil for tees or greens is 
not considered in rating the soils. 
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Wildlife Habitat 


Kenneth Bonnema, area wildlife manager, Minnesota Department of 
Natural Resources, helped prepare this section. 


The fertile soils in Brown County can support large 
wildlife populations. Hungarian partridge, pheasants, 
cottontail rabbits, squirrels, waterfowl, and white-tailed 
deer are the wildlife species most commonly pursued by 
hunters. 

At one time the county supported a large population of 
pheasants. Changing agricultural practices over the last 
two decades have led to a drastic decline in the 
population of this game bird. Fall plowing has resulted in 
barren fields that are windswept and hold little snow. 
Drifting snow covers the available habitat in the winter. 
As the winter progresses, many of the pheasants die. 
Drainage of wetlands over the past two decades also 
has substantially reduced the extent of the habitat for 
pheasants. 

The county has 39 lakes and wetlands 10 acres or 
more in size. Although these bodies of water are too 
shallow to support permanent fish populations, they 
provide fair to excellent waterfowl habitat. Of these lakes 
and wetlands, 9 are included either wholly or partially 
within 10 wildlife management areas open to the public 
for hunting. The 10 wildlife management areas make up 
1,804 acres in the county. The most common waterfowl 
species are mallard, blue-winged teal, wood duck, and 
Canada geese. Waterfowl populations have been 
declining steadily over the last two decades. This trend 
can be expected to continue as drainage of the wetlands 
and intensified agriculture continue to reduce the 
acreage of wetland and grassland habitat, which 
provides important nesting cover. 

White-tailed deer are the only big game species in the 
county. The 1981 deer harvest was approximately 425 
animals. An aerial census in January 1982 located 
approximately 560 deer wintering in the county. The 
largest concentration was about 230 deer in and around 
Flandreau State Park. The areas along the Minnesota 
River, the Cottonwood River, and the Little Cottonwood 
River provide good to excellent winter habitat for deer. 
During the summer months, the deer disperse out from 
the river valleys into the farmland. The deer are in 
excellent health as a result of the high-quality diet 
afforded by the agricultural areas. Productivity is high. 
The average doe bears twin fawns, and some does bear 
triplets or quadruplets. 

Soil-conserving measures that minimize wind erosion 
and the drifting of snow into areas of wildlife habitat can 
increase wildlife populations. In areas where field 
windbreaks have been established, winter losses of 
wildlife are less severe than in the more open areas of 
the county. 

Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
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abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat can 
be created or improved by planting appropriate 
vegetation, by maintaining the existing plant cover, or by 
promoting the natural establishment of desirable plants. 

In table 9, the soils in the survey area are rated 
according to their potential for providing habitat for 
various kinds of wildlife. This information can be used in 
planning parks, wildlife refuges, nature study areas, and 
other developments for wildlife; in selecting soils that are 
suitable for establishing, improving, or maintaining 
specific elements of wildlife habitat; and in determining 
the intensity of management needed for each element of 
the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good indicates that the element or 
kind of habitat is easily established, improved, or 
maintained. Few or no limitations affect management, 
and satisfactory results can be expected. A rating of fair 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for 
satisfactory results. A rating of poor indicates that 
limitations are severe for the designated element or kind 
of habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor indicates 
that restrictions for the element or kind of habitat are 
very severe and that unsatisfactory results can be 
expected. Creating, improving, or maintaining habitat is 
impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and 
features that affect the growth of grain and seed crops 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of grain and 
seed crops are corn, wheat, oats, and barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood hazard, 
and slope. Soil temperature and soil moisture are also 
considerations. Examples of grasses and legumes are 
fescue, bromegrass, clover, and alfalfa. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds. Soil 
properties and features that affect the growth of these 
plants are depth of the root zone, texture of the surface 
layer, available water capacity, wetness, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of wild 
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herbaceous plants are bluestem, goldenrod, 
beggarweed, wheatgrass, and grama. 

Hardwood trees and woody understory produce nuts 
or other fruit, buds, catkins, twigs, bark, and foliage. Soil 
properties and features that affect the growth of 
hardwood trees and shrubs are depth of the root zone, 
available water capacity, and wetness. Examples of 
these plants are oak, poplar, cherry, apple, hawthorn, 
dogwood, blackberry, and blueberry. Examples of fruit- 
producing shrubs that are suitable for planting on soils 
rated good are Russian-olive, autumn-olive, and 
crabapple. 

Coniferous plants furnish browse and seeds. Soil 
properties and features that affect the growth of 
coniferous trees, shrubs, and ground cover are depth of 
the root zone, available water capacity, and wetness. 
Examples of coniferous plants are pine, spruce, fir, 
cedar, and juniper. 

Wetland plants are annual and perennial wild 
herbaceous plants that grow on moist or wet sites. 
Submerged or floating aquatic plants are excluded. Soil 
properties and features affecting wetland plants are 
texture of the surface layer, wetness, reaction, salinity, 
slope, and surface stoniness. Examples of wetland 
plants are smartweed, wild millet, wildrice, cordgrass, 
rushes, sedges, and reeds. 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-control 
structures. Soil properties and features affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. Examples of shallow 
water areas are marshes, waterfowl feeding areas, and 
ponds. 

The habitat for various kinds of wildlife is described in 
the following paragraphs. 

Habitat for openland wildlife consists of cropland, 
pasture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas produce 
grain and seed crops, grasses and legumes, and wild 
herbaceous plants. The wildlife attracted to these areas 
include bobwhite quail, pheasant, meadowlark, field 
sparrow, cottontail, and red fox. 

Habitat for woodland wildlife consists of areas of 
deciduous plants or coniferous plants or both and 
associated grasses, legumes, and wild herbaceous 
plants. Wildlife attracted to these areas include 
woodcock, thrushes, woodpeckers, squirrels, gray fox, 
raccoon, and deer. 

Habitat for wetland wildlife consists of open, marshy or 
swampy shallow water areas. Some of the wildlife 
attracted to such areas are ducks, geese, herons, shore 
birds, muskrat, mink, and beaver. 
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Engineering 


This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. The ratings are 
given in the following tables: Building site development, 
Sanitary facilities, Construction materials, and Water 
management. The ratings are based on observed 
performance of the soils and on the estimated data and 
test data in the "Soil Properties” section. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
only to that part of the soil within a depth of 5 or 6 feet. 
Because of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
soil. 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 
section. Local ordinances and regulations need to be 
considered in planning, in site selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 
bedrock, hardness of bedrock within 5 to 6 feet of the 
surface, soil wetness, depth to a seasonal high water 
table, slope, likelihood of flooding, natural soil structure 
aggregation, and soil density. Data were collected about 
kinds of clay minerals, mineralogy of the sand and silt 
fractions, and the kind of adsorbed cations. Estimates 
were made for erodibility, permeability, corrosivity, shrink- 
swell potential, available water capacity, and other 
behavioral characteristics affecting engineering uses. 

This information can be used to (1) evaluate the 
potential of areas for residential, commercial, industrial, 
and recreation uses; (2) make preliminary estimates of 
construction conditions; (3) evaluate alternative routes 
for roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; (5) 
plan detailed onsite investigations of soils and geology; 
(6) locate potential sources of gravel, sand, earthfill, and 
topsoil; (7) plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and (8) predict performance of proposed 
small structures and pavements by comparing the 
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performance of existing similar structures on the same or 
similar soils. 

The information in the tables, along with the soil maps, 
the soil descriptions, and other data provided in this 
survey can be used to make additional interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


Building Site Development 


Table 10 shows the degree and kind of soil limitations 
that affect shallow excavations, dwellings with and 
without basements, small commercial buildings, local 
roads and streets, and lawns and landscaping. The 
limitations are considered s/ight if soil properties and site 
features are generally favorable for the indicated use 
and limitations are minor and easily overcome; moderate 
if soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are required. 
Special feasibility studies may be required where the soil 
limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to 
bedrock or a very firm dense layer, stone content, soil 
texture, and slope. The time of the year that excavations 
can be made is affected by the depth to a seasonal high 
water table and the susceptibility of the soi! to flooding. 
The resistance of the excavation walls or banks to 
sloughing or caving is affected by soil texture and the 
depth to the water table. 

Dwellings and small commercial buildings are 
structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are made 
for small commercial buildings without basements, for 
dwellings with basements, and for dwellings without 
basements. The ratings are based on soil properties, site 
features, and observed performance of the soils. A high 
water table, flooding, shrink-swell potential, and organic 
layers can cause the movement of footings. A high water 
table, depth to bedrock or to a cemented pan, large 
stones, slope, and flooding affect the ease of excavation 
and construction. Landscaping and grading that require 
cuts and fills of more than 5 to 6 feet are not 
considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
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have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills are generally 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock, a high water table, flooding, 
large stones, and slope affect the ease of excavating 
and grading. Soil strength (as inferred from the 
engineering classification of the soil), shrink-swell 
potential, frost action potential, and depth to a high 
water table affect the traffic supporting capacity. 

Lawns and landscaping require soils on which turf and 
ornamental trees and shrubs can be established and 
maintained. The ratings are based on soil properties, site 
features, and observed performance of the soils. Soil 
reaction, a high water table, depth to bedrock or to a 
cemented pan, the available water capacity in the upper 
40 inches, and the content of salts, sodium, and sulfidic 
materials affect plant growth. Flooding, wetness, slope, 
stoniness, and the amount of sand, clay, or organic 
matter in the surface layer affect trafficability after 
vegetation is established. 


Sanitary Facilities 


Table 11 shows the degree and kind of soil limitations 
that affect septic tank absorption fields, sewage lagoons, 
and sanitary landfills. The limitations are considered 
slight if soil properties and site features are generally 
favorable for the indicated use and limitations are minor 
and easily overcome; moderate if soil properties or site 
features are not favorable for the indicated use and 
special planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so 
difficult to overcome that special design, significant 
increases in construction costs, and possibly increased 
maintenance are required. 

Table 11 also shows the suitability of the soils for use 
as daily cover for landfills. A rating of good indicates that 
soil properties and site features are favorable for the use 
and good performance and low maintenance can be 
expected; fair indicates that soil properties and site 
features are moderately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
properties requires special design, extra maintenance, or 
costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 72 inches is 
evaluated. The ratings are based on soil properties, site 
features, and observed performance of the soils. 
Permeability, a high water table, depth to bedrock, and 
flooding affect absorption of the effluent. Large stones 
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and bedrock or a cemented pan interfere with 
installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil materia! beneath 
the absorption field to filter the effluent effectively. Many 
local ordinances require that this material be of a certain 
thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons should have a nearly level 
floor surrounded by cut slopes or embankments of 
compacted soil. Lagoons generally are designed to hold 
the sewage within a depth of 2 to 5 feet. Nearly 
impervious soil materia! for the lagoon floor and sides is 
required to minimize seepage and contamination of 
ground water. 

Table 11 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. Considered in the 
ratings are slope, permeability, a high water table, depth 
to bedrock, flooding, large stones, and content of 
organic matter. 

Excessive seepage due to rapid permeability of the 
Soil or a water table that is high enough to raise the level 
of sewage in the lagoon causes a lagoon to function 
unsatisfactorily. Pollution results if seepage is excessive 
or if floodwater overtops the lagoon. A high content of 
organic matter is detrimental to proper functioning of the 
lagoon because it inhibits aerobic activity. Slope and 
bedrock can cause construction problems, and large 
stones can hinder compaction of the lagoon floor. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfili—trench and area. In a trench landfill, the waste is 
placed in a trench. It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 
area landtill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soil from a source 
away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 11 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock, a high water table, slope, 
and flooding affect both types of landfill. Texture, stones 
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and boulders, highly organic layers, soil reaction, and 
content of salts and sodium affect trench type landfills. 
Unless otherwise stated, the ratings apply only to that 
part of the soil within a depth of about 6 feet. For deeper 
trenches, a limitation rated slight or moderate may not 
be valid. Onsite investigation is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to wind 
erosion. 

After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
bedrock or the water table to permit revegetation. The 
soil material used as final cover for a landfill should be 
suitable for plants. The surface layer generally has the 
best workability, more organic matter, and the best 
potential for plants. Material from the surface layer 
should be stockpiled for use as the final cover. 


Construction Materials 


Table 12 gives information about the soils as a source 
of roadfill, sand, gravel, and topsoil. The soils are rated 
good, fair, or poor as a source of roadfill and topsoil. 
They are rated as a probable or improbable source of 
sand and gravel. The ratings are based on soil 
properties and site features that affect the removal of 
the soil and its use as construction material. Normal 
compaction, minor processing, and other standard 
construction practices are assumed. Each soil is 
evaluated to a depth of 5 or 6 feet. 

Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index 
properties provides detailed information about each soil 
layer. This information can help determine the suitability 
of each layer for use as roadfill. The performance of soil 
after it is stabilized with lime or cement is not considered 
in the ratings. 

The ratings are based on soil properties, site features, 
and observed performance of the soils. The thickness of 
suitable material is a major consideration. The ease of 
excavation is affected by large stones, a high water 
table, and slope. How well the soil performs in place 
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after it has been compacted and drained is determined 
by its strength (as inferred from the engineering 
classification of the soil) and shrink-swell potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of iess than 10. They have moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. They may have layers 
of suitable material, but the material is less than 3 feet 
thick. 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. Sand and 
gravel are used in many kinds of construction. 
Specifications for each use vary widely. In table 12, only 
the probability of finding material in suitable quantity is 
evaluated. The suitability of the material for specific 
purposes is not evaluated, nor are factors that affect 
excavation of the material. 

The properties used to evaluate the soil as a source of 
sand or gravel are gradation of grain sizes (as indicated 
by the engineering classification of the soil), the 
thickness of suitable material, and the content of rock 
fragments. Kinds of rock, acidity, and stratification are 
given in the soil series descriptions. Gradation of grain 
sizes is given in the table on engineering index 
properties. 

A soil rated as a probable source has a layer of clean 
sand or gravel or a layer of sand or gravel that is up to 
12 percent silty fines. This material must be at least 3 
feet thick and less than 50 percent, by weight, large 
stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as shale 
and siltstone, are not considered to be sand and gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil is evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable loamy material to a depth 
of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of less 
than 8 percent. They are low in content of soluble salts, 
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are naturally fertile or respond well to fertilizer, and are 
not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have a 
relatively high content of clay, soils that have only 20 to 
40 inches of suitable material, soils that have an 
appreciable amount of gravel, stones, or soluble salts, or 
soils that have slopes of 8 to 15 percent. The soils are 
not so wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have fess 
than 20 inches of suitable material, have a large amount 
of gravel, stones, or soluble salts, have slopes of more 
than 15 percent, or have a seasonal water table at or 
near the surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 


Water Management 


Table 13 gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas and for embankments, dikes, and levees. The 
limitations are considered s/ight if soil properties and site 
features are generally favorable for the indicated use 
and limitations are minor and are easily overcome; 
moderate if soil properties or site features are not 
favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or 
minimize the limitations; and severe if soil properties or 
site features are so unfavorable or so difficult to 
overcome that specia! design, significant increase in 
construction costs, and possibly increased maintenance 
are required. 

This table also gives for each soil the restrictive 
features that affect drainage, irrigation, terraces and 
diversions, and grassed waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil 
and the depth to fractured bedrock or other permeable 
material. Excessive slope can affect the storage capacity 
of the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the soil 
material below the surface layer to a depth of about 5 
feet. It is assumed that soil layers will be uniformly mixed 
and compacted during construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
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depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
compaction characteristics. Unfavorable features include 
less than 5 feet of suitable material and a high content 
of stones or boulders, organic matter, or salts or sodium. 
A high water table affects the amount of usable material. 
К also affects trafficability. 

Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
effectively the soil is drained depends on the depth to 
bedrock, to a cemented pan, or to other layers that 
affect the rate of water movement; permeability; depth to 
a high water table or depth of standing water if the soil is 
subject to ponding; slope; susceptibility to flooding; 
subsidence of organic layers; and potential frost action. 
Excavating and grading and the stability of ditchbanks 
are affected by depth to bedrock or to a cemented pan, 
large stones, slope, and the hazard of cutbanks caving. 
The productivity of the soil after drainage is adversely 
affected by extreme acidity or by toxic substances in the 
root zone, such as salts, sodium, or sulfur. Availability of 
drainage outlets is not considered in the ratings. 

Irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The design 
and management of an irrigation system are affected by 
depth to the water table, the need for drainage, flooding, 
available water capacity, intake rate, permeability, 
erosion hazard, and slope. The construction of a system 
is affected by large stones and depth to bedrock. The 
performance of a system is affected by the depth of the 
root zone, the amount of salts or sodium, and soil 
reaction. 

Terraces and diversions are embankments or a 
combination of channels and ridges constructed across 
a slope to reduce erosion and conserve moisture by 
intercepting runoff. Slope, wetness, large stones, and 
depth to bedrock affect the construction of terraces and 
diversions. A restricted rooting depth, a severe hazard of 
wind or water erosion, an excessively coarse texture, 
and restricted permeability adversely affect maintenance. 

Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
surface water to outlets at a nonerosive velocity. Large 
stones, wetness, slope, and depth to bedrock affect the 
construction of grassed waterways. A hazard of wind 
erosion, low available water capacity, restricted rooting 
depth, toxic substances such as salts or sodium, and 
restricted permeability adversely affect the growth and 
maintenance of the grass after construction. 


Soil Properties 
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Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
soil and water features, listed in tables, are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils and 
to delineate them on the soil maps. Samples are taken 
from some typical profiles and tested in the laboratory to 
determine grain-size distribution, plasticity, and 
compaction characteristics. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help characterize 
key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


Engineering Index Properties 


Table 14 gives estimates of the engineering 
classification and of the range of index properties for the 
major layers of each soil in the survey area. Most soils 
have layers of contrasting properties within the upper 5 
or 6 feet. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under "Soil Series and Their Morphology." 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters іп 
diameter (fig. 7). "Loam," for example, is soil that is 7 to 
27 percent clay, 28 to 50 percent silt, and less than 52 
percent sand. If the content of particles coarser than 
sand is as much as about 15 percent, an appropriate 
modifier is added, for example, “gravelly.” Textural terms 
are defined in the Glossary. 


percent sand 
هه‎ 


Figure 7.— Percentages of clay, silt, and sand in the basic USDA 
soil textural classes. 


Classification of the soils is determined according to 
the Unified soil classification system (2) and the system 
adopted by the American Association of State Highway 
and Transportation Officials (7). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution of 
the fraction less than 3 inches in diameter and according 
to plasticity index, liquid limit, and organic matter 
content. Sandy and gravelly soils are identified as GW, 
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils 
as ML, CL, OL, MH, CH, and OH; and highly organic 
soils as PT. Soils exhibiting engineering properties of two 
groups can have a dual classification, for example, CL- 
ML. 


The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
of seven groups from A-1 through A-7 on the basis of 
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grain-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content 
of fines (silt and clay). At the other extreme, soils in 
group A-7 are fine grained. Highly organic soils are 
classified in group A-8 on the basis of visual inspection. 

If laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, A-2- 
5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional 
refinement, the suitability of a soil as subgrade material 
can be indicated by a group index number. Group index 
numbers range from 0 for the best subgrade material to 
20 or higher for the poorest. 

Hock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an ovendry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
estimates are based on test data from the survey area or 
from nearby areas and on field examination. 

The estimates of grain-size distribution, liquid limit, and 
plasticity index are generally rounded to the nearest 5 
percent. Thus, if the ranges of gradation and Atterberg 
limits extend a marginal amount (1 or 2 percentage 
points) across classification boundaries, the classification 
in the marginal zone is omitted in the table. 


Physical and Chemical Properties 


Table 15 shows estimates of some characteristics and 
features that affect soil behavior. These estimates are 
given for the major layers of each soil in the survey area. 
The estimates are based on field observations and on 
test data for these and similar soils. 

Clay as a soil separate consists of mineral soil 
particles that are less than 0.002 millimeter in diameter. 
In this table, the estimated clay content of each major 
soil layer is given as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The amount and kind of clay greatly affect the fertility 
and physical condition of the soil. They determine the 
ability of the soil to adsorb cations and to retain 
moisture. They influence shrink-swell potential, 
permeability, and plasticity, the ease of soil dispersion, 
and other soil properties. The amount and kind of clay in 
a soil also affect tillage and earthmoving operations. 

Moist bulk density is the weight of soil (ovendry) per 
unit volume. Volume is measured when the soil is at field 
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moisture capacity, that is, the moisture content at 1/3 
bar moisture tension. Weight is determined after drying 
the soil at 105 degrees C. In this table, the estimated 
moist bulk density of each major soil horizon is 
expressed in grams per cubic centimeter of soil material 
that is less than 2 millimeters in diameter. Bulk density 
data are used to compute shrink-swell potential, 
available water capacity, total pore space, and other soil 
properties. The moist bulk density of a soil indicates the 
pore space available for water and roots. A bulk density 
of more than 1.6 can restrict water storage and root 
penetration. Moist bulk density is influenced by texture, 
kind of clay, content of organic matter, and soil structure. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
movement of water when the soil is saturated. They are 
based on soil characteristics observed in the field, 
particularly structure, porosity, and texture. Permeability 
is considered in the design of soil drainage systems, 
Septic tank absorption fields, and construction where the 
rate of water movement under saturated conditions 
affects behavior. 

Available water capacity refers to the quantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage is given in inches of water per 
inch of soil for each major soil layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. The most 
important properties are the content of organic matter, 
soil texture, bulk density, and soil structure. Available 
water capacity is an important factor in the choice of 
plants or crops to be grown and in the design and 
management of irrigation systems. Available water 
capacity is not an estimate of the quantity of water 
actually available to plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of 
undisturbed clods were made for many soils. For others, 
swelling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to 
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buildings, roads, and other structures. Special design is 
often needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 
millimeters in diameter. The classes are /ow, a change of 
less than 3 percent; moderate, 3 to 6 percent; and high, 
more than 6 percent. Very high, greater than 9 percent, 
is sometimes used. 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K range from 0.05 to 0.69. 
The higher the value, the more susceptible the soil is to 
sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum 
average annual rate of soil erosion by wind or water that 
can occur without affecting crop productivity over a 
sustained period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to wind 
erosion in cultivated areas. The groups indicate the 
susceptibility of soil to wind erosion. Soils are grouped 
according to the following distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
They are extremely erodible, and vegetation is difficult to 
establish. 

2. Loamy sands, loamy fine sands, and loamy very 
fine sands. These soils are very highly erodible. Crops 
can be grown if intensive measures to contro! wind 
erosion are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are highly 
erodible. Crops can be grown if intensive measures to 
control wind erosion are used. 

4L. Calcareous loamy soils that are less than 35 
percent clay and more than 5 percent finely divided 
calcium carbonate. These soils are erodible. Crops can 
be grown if intensive measures to control wind erosion 
are used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible. Crops can be grown if measures to 
control wind erosion are used. 

5. Loamy soils that are less than 20 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible. Crops can be grown if measures to 
control wind erosion are used. 
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6. Loamy soils that are 20 to 35 percent clay and 
less than 5 percent finely divided calcium carbonate, 
except silty clay loams. These soils are very slightly 
erodible. Crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible. Crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject 
to wind erosion. 

Organic matter is the plant and animal residue in the 
soil at various stages of decomposition. In table 15, the 
estimated content of organic matter is expressed as a 
percentage, by weight, of the soil material that is less 
than 2 millimeters in diameter. 

The content of organic matter of a soil can be 
maintained or increased by returning crop residue to the 
soil. Organic matter affects the available water capacity, 
infiltration rate, and tilth. It is a source of nitrogen and 
other nutrients for crops. 


Soil and Water Features 


Table 16 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped 
according to the intake of water when the soils are 
thoroughly wet and receive precipitation from long- 
duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or 
gravelly sands. These soils have a high rate of water 
transmission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water 
transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clays that have a high shrink-swell potential, 
soils that have a permanent high water table, soils that 
have a claypan or clay layer at or near the surface, and 
soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 
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If a soil is assigned to two hydrologic groups in table 
16, the first letter is for drained areas and the second is 
for undrained areas. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams or by runoff from 
adjacent slopes. Water standing for short periods after 
rainfall or snowmelt is not considered flooding, nor is 
water in swamps and marshes. 

Table 16 gives the frequency and duration of flooding 
and the time of year when flooding is most likely. 

Frequency, duration, and probable dates of occurrence 
are estimated. Frequency is expressed as none, rare, 
occasional, and frequent. None means that flooding is 
not probable; rare that it is unlikely but possible under 
unusual weather conditions; occasional that it occurs, on 
the average, once or less in 2 years; and frequent that it 
occurs, on the average, more than once in 2 years. 
Duration is expressed as very brief if less than 2 days, 
brief if 2 to 7 days, and /ong if more than 7 days. 
Probable dates are expressed in months; November- 
May, for example, means that flooding can occur during 
the period November through May. 

The information is based on evidence in the soil 
profile, namely thin strata of gravel, sand, silt, or clay 
deposited by floodwater; irregular decrease in organic 
matter content with increasing depth; and absence of 
distinctive horizons that form in soils that are not subject 
to flooding. 

Also considered are local information about the extent 
and levels of flooding and the relation of each soil on 
the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific than 
that provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. The 
estimates are based mainly on the evidence of a 
saturated zone, namely grayish colors or mottles in the 
soil. Indicated in table 16 are the depth to the seasonal 
high water table, the kind of water table, and the months 
of the year that the water table commonly is high. A 
water table that is seasonally high for less than 1 month 
is not indicated in table 16. An apparent water table is a 
thick zone of free water in the soil. It is indicated by the 
level at which water stands in an uncased borehole after 
adequate time is allowed for adjustment in the 
surrounding soil. 

Only saturated zones within a depth of about 6 feet 
are indicated. A plus sign preceding the range in depth 
indicates that the water table is above the surface of the 
soil. The first numeral in the range indicates how high 
the water rises above the surface. The second numeral 
indicates the depth below the surface. 


Depth to bedrock is given if bedrock is within a depth 
of 5 feet. The depth is based on many soil borings and 
on observations during soil mapping. The rock is either 
soft or hard. If the rock is soft or fractured, excavations 
can be made with trenching machines, backhoes, or 
small rippers. If the rock is hard or massive, blasting or 
special equipment generally is needed for excavation. 

Subsidence is the settlement of organic soils or of 
saturated mineral soils of very low density. Subsidence 
results from either desiccation and shrinkage or oxidation 
of organic material, or both, following drainage. 
Subsidence takes place gradually, usually over a period 
of several years. Table 16 shows the total subsidence, 
which usually is a result of oxidation. 

Not shown in the table is subsidence caused by an 
imposed surface load or by the withdrawal of ground 
water throughout an extensive area as a result of 
lowering the water table. 

Potential frost action is the likelihood of upward or 
lateral expansion of the soil caused by the formation of 
segregated ice lenses (frost heave) and the subsequent 
collapse of the soil and loss of strength on thawing. 
Frost action occurs when moisture moves into the 
freezing zone of the soil. Temperature, texture, density, 
permeability, content of organic matter, and depth to the 
water table are the most important factors considered in 
evaluating the potential for frost action. It is assumed 
that the soil is not insulated by vegetation or snow and is 
not artificially drained. Silty and highly structured clayey 
soils that have a high water table in winter are the most 
susceptible to frost action. Well drained, very gravelly, or 
very sandy soils are the least susceptible. Frost heave 
and low soil strength during thawing cause damage 
mainly to pavements and other rigid structures. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors as 
soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion of 
concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the soil. 
Special site examination and design may be needed if 
the combination of factors creates a severe corrosion 
environment. The steel in installations that intersect soil 
boundaries or soil layers is more susceptible to corrosion 
than steel in installations that are entirely within one kind 
of soil or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as low, moderate, or high. И is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 
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Classification of the Soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (9). Beginning 
with the broadest, these categories are the order, 
suborder, great group, subgroup, family, and series. 
Classification is based on soil properties observed in the 
field or inferred from those observations or from 
laboratory measurements. Table 17 shows the 
classification of the soils in the survey area. The 
categories are defined in the following paragraphs. 

ORDER. Ten soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in so/. An 
example is Mollisol. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The last syllable in the name of a suborder 
indicates the order. An example is Aquoll (Ади, meaning 
water, plus o//, from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property of 
the soil. An example is Haplaquolls (Hap/, meaning 
minimal horizonation, plus aquo//, the suborder of the 
Mollisols that has an aquic moisture regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. The adjective 
Typic identifies the subgroup that typifies the great 
group. An example is Typic Haplaquolls. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the 
properties are those of horizons below plow depth where 
there is much biological activity. Among the properties 


and characteristics considered are particle-size class, 
mineral content, temperature regime, depth of the root 
zone, consistence, moisture equivalent, slope, and 
permanent cracks. A family name consists of the name 
of a subgroup preceded by terms that indicate soil 
properties. An example is fine-loamy, mixed, mesic Typic 
Haplaquolls. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
The texture of the surface layer or of the underlying 
material can differ within a series. 


Soil Series and Their Morphology 


In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. A pedon, a small 
three-dimensional area of soil, that is typical of the series 
in the survey area is described. The detailed description 
of each soil horizon follows standards in the So// Survey 
Manual (8). Many of the technical terms used in the 
descriptions are defined in So// Taxonomy (9). Unless 
otherwise stated, colors in the descriptions are for moist 
soil. Following the pedon description is the range of 
important characteristics of the soils in the series. 

The map units of each soil series are described in the 
section "Detailed Soil Map Units." 


Blue Earth Series 


The Blue Earth series consists of deep, very poorly 
drained, moderately permeable soils formed in 
coprogenous earth. These soils are in depressions and 
drained lakes on ground moraines. Slopes are O to 1 
percent. 

Typical pedon of Blue Earth mucky silt loam, 1,700 
feet west and 600 feet north of the southeast corner of 
sec. 11, T. 108 N., R. 30 W. 


Ap—O to 10 inches; black (БҮ 2/1) mucky silt loam 
(coprogenous earth), dark gray (БҮ 4/1) dry; few 
fine distinct strong brown (7.5YR 5/8) mottles; weak 
fine subangular blocky structure; very friable; few 
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snail shells and fragments of snail shells; violent 
effervescence; mildly alkaline; abrupt smooth 
boundary. 

C1—10 to 19 inches; black (SY 2/1) mucky silt loam 
(coprogenous earth), dark gray (5Y 4/1) dry; 
common fine distinct strong brown (7.5YR 5/8) 
mottles; weak medium subangular blocky structure; 
very friable; many snail shells and fragments of snail 
shells; violent effervescence; mildly alkaline; gradual 
smooth boundary. 

C2—19 to 40 inches; black (БҮ 2/1) mucky silt loam 
(coprogenous earth), dark gray (bY 4/1) dry; few 
fine distinct yellowish brown (10YR 5/6) mottles; 
weak fine subangular blocky structure; very friable; 
violent effervescence; mildly alkaline; gradual 
smooth boundary. 

C3—40 to 60 inches; black (5Y 2/1) mucky silt loam 
(coprogenous earth), dark gray (5Y 4/1) dry; few 
fine distinct yellowish brown (10YR 5/8) mottles; 
massive; very friable; strong effervescence; mildly 
alkaline. 


The thickness of the coprogenous earth and the depth 
to loamy glacial till or glaciolacustrine sediments range 
from 30 to more than 80 inches. The content of coarse 
fragments in the coprogenous earth ranges from 0 to 25 
percent. These fragments are all snail or clam shells. In 
some pedons as much as 18 inches of sapric material 
overlies the coprogenous earth. Reaction is mildly 
alkaline or moderately alkaline throughout the profile. 

The coprogenous earth either has hue of 10YR, 2.5Y, 
or 5Y, value of 2 to 4, and chroma of 1 or 2 or is neutral 
in hue and value of 2 or 3. It is silt loam, silty clay loam, 
or clay loam. The organic matter content ranges from 10 
to 30 percent. Some pedons have a 2C horizon. This 
horizon has hue of 2.5Y or 5Y, value of 3 to 5, and 
chroma of 1 or 2. It is loam, silt loam, clay Joam, or silty 
clay loam. 


Calco Series 


The Calco series consists of deep, poorly drained, 
moderately permeable soils formed in silty alluvium on 
flood plains. Slopes range from 0 to 2 percent. 

Typical pedon of Calco silty clay loam, 1,400 feet west 


and 1,500 feet north of the southeast corner of sec. 1, T. 


110 N., R. 31 W. 


Ар—0 to 10 inches; black (М 2/0) silty clay loam, very 
dark gray (N 3/0) dry; moderate fine subangular 
blocky structure; firm; slight effervescence; mildly 
alkaline; abrupt smooth boundary. 

A1—10 to 25 inches; black (5Y 2/1) silty clay loam, very 
dark gray (5Y 3/1) dry; weak fine subangular blocky 
structure; friable; strong effervescence; mildly 
alkaline; gradual smooth boundary. 

A2—25 to 42 inches; very dark gray (5Y 3/1) silt loam, 
dark gray (5Y 4/1) dry; weak very fine subangular 
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blocky structure; friable; strong effervescence; mildly 
alkaline; gradual smooth boundary. 

Cg—42 to 60 inches; dark olive gray (5Y 3/2) silt loam; 
massive; friable; strong effervescence; mildly 
alkaline. 


The solum is 30 to 60 inches thick. These soils 
typically have free carbonates throughout, but some 
subhorizons below a depth of 24 inches are not 
effervescent. Reaction is mildly alkaline or moderately 
alkaline throughout the profile. 

The A horizon either has hue of 10YR or 5Y and value 
of 2 or 3 or is neutral in hue and has value of 2. It is silty 
clay loam or silt loam. Some pedons have an AC 
horizon. This horizon has hue of 2.5Y or 5Y or is neutral 
in hue. It has value of 3 or 4 and chroma of O or 1. The 
Cg horizon has hue of 2.5Y or 5Y or is neutral in hue. It 
has value of 3 to 6 and chroma of O to 2. It is silt loam, 
silty clay loam, or clay loam below a depth of 40 inches. 


Canisteo Series 


The Canisteo series consists of deep, poorly drained, 
moderately permeable soils formed in loamy glacial till 
on ground moraines. Slopes range from 0 to 2 percent. 

Typical pedon of Canisteo clay loam, 2,500 feet south 
and 1,300 feet west of the northeast corner of sec. 31, 
T. 110 N., В. 32 W. 


Ар—0 to 10 inches; black (М 2/0) clay loam, very dark 
gray (N 3/0) dry; weak fine subangular blocky 
structure; friable; about 2 percent coarse fragments; 
strong effervescence; mildly alkaline; abrupt smooth 
boundary. 

A—10 to 18 inches; black (М 2/0) clay loam, very dark 
gray (N 3/0) dry; weak fine subangular blocky 
structure; friable; about 2 percent coarse fragments; 
strong effervescence; mildly alkaline; clear smooth 
boundary. 

Bg1—18 to 31 inches; olive gray (5Y 4/2) clay loam; 
common medium distinct yellowish brown (10YR 
5/6) mottles; weak fine subangular blocky structure; 
friable; about 2 percent coarse fragments; strong 
effervescence; mildly alkaline; gradual smooth 
boundary. 

Bg2—31 to 42 inches; olive gray (5Y 5/2) loam; few fine 
distinct yellowish brown (10YR 5/8) mottles; weak 
fine and medium subangular biocky structure; friable; 
about 2 percent coarse fragments; strong 
effervescence; moderately alkaline; gradual smooth 
boundary. 

Cg—42 to 60 inches; olive gray (БҮ 5/2) loam; common 
fine distinct yellowish brown (10YR 5/8) mottles; 
massive; friable; about 3 percent coarse fragments; 
strong effervescence; moderately alkaline. 
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The thickness of the solum ranges from 20 to 50 
inches. The mollic epipedon ranges from 14 to 24 inches 
in thickness. The content of coarse fragments is 2 to 8 
percent throughout the profile. The soils are mildly 
alkaline or moderately alkaline throughout. 

The A horizon has hue of 10YR or is neutral in hue. It 
has value of 2 or 3. It is clay loam, loam, or silty clay 
loam. The Bg horizon has hue of 10YR, 2.5Y, or 5Y, 
value of 4 or 5, and chroma of 1 or 2. It is clay loam, 
loam, silty clay loam, or sandy loam. The Cg horizon has 
hue of 2.5Y or 5Y, value of 5 or 6, and chroma of 2 to 4. 
It is clay loam, loam, or fine sandy loam. 


Clarion Series 


The Clarion series consists of deep, well drained, 
moderately permeable soils formed in loamy glacial till 
on till plains. Slopes range from 1 to 50 percent. 

Typical pedon of Clarion loam, 1 to 4 percent slopes, 
2,100 feet south and 2,600 feet west of the northeast 
corner of sec. 34, T. 109 N., R. 32 W. 


Ар—0 to 10 inches; very dark gray (10YR 3/1) loam, 
dark gray (10YR 4/1) dry; weak fine and medium 
subangular blocky structure; friable; about 2 percent 
coarse fragments; medium acid; abrupt smooth 
boundary. 

A—10 to 15 inches; very dark grayish brown (10YR 3/2) 
loam, dark grayish brown (10YR 4/2) dry; weak fine 
and medium subangular blocky structure; friable; 
about 2 percent coarse fragments; medium acid; 
clear smooth boundary. 

Bw1—15 to 22 inches; dark yellowish brown (10YR 4/4) 
loam; weak fine and medium subangular blocky 
structure; friable; about 3 percent coarse fragments; 
medium acid; gradual smooth boundary. 

Bw2—22 to 34 inches; yellowish brown (10YR 5/4) 
loam; few fine distinct strong brown (7.5YR 5/8) 
mottles; weak fine and medium subangular blocky 
structure; friable; about 3 percent coarse fragments; 
medium acid; clear smooth boundary. 

C—34 to 60 inches; light olive brown (2.5Y 5/4) loam; 
few fine distinct strong brown (7.5YR 5/8) mottles; 
massive; friable; about 5 percent coarse fragments; 
slight effervescence; mildly alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 18 to 50 inches. The content of 
coarse fragments is 2 to 8 percent throughout the 
profile. 

The A and Bw horizons are loam or clay loam. The A 
horizon has value of 2 or 3 and chroma of 1 or 2. It is 
medium acid to neutral. The Bw horizon has value of 4 
or 5 and chroma of 3 or 4. It is medium acid to mildly 
alkaline. The C horizon has hue of 10YR or 2.5Y. It is 
loam or sandy loam. It is mildly alkaline or moderately 
alkaline. 
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Coland Series 


The Coland series consists of deep, poorly drained, 
moderately permeable soils formed in loamy alluvium on 
flood plains. Slopes range from 0 to 2 percent. 

Typical pedon of Coland loam, 1,900 feet west and 
1,600 feet south of the northeast corner of sec. 6, T. 109 
N., R. 38 W. 


Ар—0 to 10 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak fine and medium 
subangular blocky structure; friable; neutral; abrupt 
smooth boundary. 

A—10 to 46 inches; black (10YR 2/1) clay loam, very 
dark gray (10YR 3/1) dry; weak fine and medium 
subangular blocky structure; friable; neutral; gradual 
smooth boundary. 

C—46 to 60 inches; black (N 2/0) loam; massive; friable; 
neutral. 


The solum ranges from 36 to 48 inches in thickness. 
The depth to free carbonates typically is 48 inches or 
more. The mollic epipedon is 36 or more inches thick. 

The A horizon has hue of 10YR or is neutral in hue. It 
has value of 2 or 3. It is loam, clay loam, or silty clay 
loam. It is slightly acid or neutral. Some pedons have an 
AC or B horizon. These horizons have hue of 10YR or 
5Y or are neutral in hue. They have value of 2 to 4 and 
chroma of 0 or 1. They are clay loam or silty clay loam. 
They are slightly acid or neutral. The C horizon is loam 
or sandy loam. It has hue of 2.5Y or 5Y or is neutral in 
hue. It has value of 2 to 5 and chroma of 0 or 1. It is 
slightly acid to mildly alkaline. 


Copaston Series 


The Copaston series consists of shallow, well drained, 
moderately permeable soils formed in loamy glacial drift 
over quartzite or granite bedrock. These soils are on 
terraces or benches and on uplands. Slopes range from 
0 to 25 percent. 

Typical pedon of Copaston loam, in an area of 
Copaston-Rock outcrop compiex, 0 to 40 percent slopes, 
1,500 feet west and 2,100 feet south of the northeast 
corner of sec. 31, T. 108 N., В. 35 W. 


А1--0 to 12 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak medium and fine 
subangular blocky structure; friable; about 1 percent 
coarse fragments; medium acid; gradual smooth 
boundary. 

A2—12 to 16 inches; very dark gray (10YR 3/1) loam, 
very dark grayish brown (10YR 3/2) dry; weak 
medium and fine subangular blocky structure; friable; 
about 4 percent coarse fragments; medium acid; 
abrupt smooth boundary. 

2R—16 inches; quartzite bedrock. 
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The thickness of the solum and the depth to bedrock 
range from 8 to 20 inches. The solum has no free 
carbonates. It is medium acid to neutral. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. It is loam, sandy loam, fine sandy loam, or clay loam. 
Some pedons have a B horizon. This horizon has hue of 
10YR or 7.5YR and value and chroma of 3 or 4. It is 
loam or sandy loam. The bedrock is quartzite in Stately 
Township and granite in the valley of the Minnesota 
River. 


Darfur Series 


The Darfur series consists of deep, poorly drained 
soils formed in loamy and sandy glacial outwash and 
lacustrine sediments on outwash plains. Permeability is 
moderate in the surface soil and moderately rapid in the 
subsoil and underlying material. Slopes are 0 to 1 
percent. 

Typical pedon of Darfur loam, 700 feet north and 
1,400 feet east of the southwest corner of sec. 35, T. 
108 N., R. 33 W. 


Ар—0 to 10 inches; very dark gray (10YR 3/1) loam, 
dark gray (10YR 4/1) dry; weak medium and fine 
subangular blocky structure; friable; neutral; abrupt 
smooth boundary. 

A—10 to 19 inches; very dark grayish brown (10YR 3/2) 
loam, dark grayish brown (2.5Y 4/2) dry; weak 
medium and fine subangular blocky structure; friable; 
neutral; clear smooth boundary. 

Bg—19 to 35 inches; dark grayish brown (2.5Y 4/2) fine 
sandy loam; few fine distinct yellowish brown (10YR 
5/6) mottles; weak fine subangular blocky structure; 
very friable; neutral; clear smooth boundary. 

Cg1—35 to 43 inches; light olive gray (5Y 6/2) loamy 
very fine sand; many medium distinct yellowish 

‘brown (10YR 5/6) mottles; massive; very friable; 
slight effervescence; mildly alkaline; gradual smooth 
boundary. 

Cg2—43 to 60 inches; olive gray (БҮ 5/2) loamy very 
fine sand; many medium yellowish brown (10YR 
5/6) mottles; massive; very friable; slight 
effervescence; mildly alkaline. 


The thickness of the solum ranges from 20 to 40 
inches. The depth to free carbonates ranges from 20 to 
70 inches. The mollic epipedon ranges from 14 to 24 
inches in thickness. Reaction is slightly acid or neutral in 
the A horizon, neutral or mildly alkaline in the Bg horizon, 
and neutral to moderately alkaline in the Cg horizon. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. It is loam, fine sandy loam, very fine sandy loam, or 
sandy clay loam. 

The 8g horizon has hue of 2.5Y or 5Y, value of 4 or 5, 
and chroma of 1 or 2. It is dominantly fine sandy loam, 
loam, or sandy clay loam in the upper part and loamy 
fine sand, fine sandy loam, or loam in the lower part. 
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Strata of these textures are common, and some pedons 
have subhorizons of loamy very fine sand, very fine 
sandy loam, or silt loam. 

The Cg horizon has hue of 2.5Y or 5Y, value of 5 or 6, 
and chroma of 1 or 2. It is dominantly fine sand, loamy 
fine sand, loamy very fine sand, or fine sandy loam. 
Strata of these textures are common, and some pedons 
have subhorizons of finer textured material. Some 
pedons have a 2C horizon at a depth of 50 inches or 
more. This horizon is loam or clay loam glacial till. 


Delft Series 


The Delft series consists of deep, poorly drained, 
moderately slowly permeable soils formed in loamy 
alluvium on ground moraines. Slopes range from 1 to 3 
percent. 

Typical pedon of Delft clay loam, 1,300 feet east and 
800 feet north of the southwest corner of sec. 15, T. 108 
N., В. 35 М. 


A1—0 to 18 inches; black (N 2/0) clay loam, very dark 
gray (N 3/0) dry; weak fine granular structure; 
friable; about 1 percent coarse fragments; neutral; 
gradual smooth boundary. 

A2—18 to 37 inches; black (5Y 2/1) clay loam, very dark 
gray (bY 3/1) dry; weak fine subangular blocky 
structure; friable; about 1 percent coarse fragments; 
neutral; gradual smooth boundary. 

A3—37 to 48 inches; very dark gray (БҮ 3/1) clay loam, 
dark gray (5Y 4/1) dry; weak fine subangular blocky 
structure; friable; about 2 percent coarse fragments; 
neutral; clear smocth boundary. 

Cg—48 to 60 inches; olive gray (БҮ 5/2) clay loam; 
common fine distinct yellowish brown (10YR 5/8) 
mottles; massive; friable; about 3 percent coarse 
fragments; neutral. 


The thickness of the solum ranges from 30 to 60 
inches. The depth to free carbonates and the thickness 
of the mollic epipedon range from 24 to 60 inches. The 
content of coarse fragments ranges from 1 to 5 percent 
throughout the profile. 

The A horizon either has hue of 10YR, 2.5Y, or 5Y or 
is neutral in hue. !t has value of 2 or 3. It is clay loam, 
loam, or silty clay loam. It is slightly acid or neutral. 
Some pedons have a Bg horizon. This horizon has hue 
of 2.5Y or 5Y, value of 4 or 5, and chroma of 1 or 2. It is 
loam or clay loam. It is neutral or mildly alkaline. The Cg 
horizon also is neutral or mildly alkaline. It has hue of 
2.5Y or 5Y, value of 4 or 5, and chroma of 1 or 2. It is 
clay loam, loam, or sandy loam. 


Dickinson Series 


The Dickinson series consists of deep, well drained 
soils formed in glacial deposits on stream terraces. 
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These deposits are loamy in the upper part and sandy in 
the lower part. Permeability is moderately rapid in the 
upper part of the profile and rapid in the lower part. 
Slopes range from 0 to 6 percent. 

Typical pedon of Dickinson sandy loam, 0 to 2 percent 
slopes, 400 feet north and 400 feet east of the 
southwest corner of sec. 32, T. 110 N., В. 30 W. 


Ар—0 to 10 inches; very dark gray (10YR 3/1) sandy 
юат, dark gray (10YR 4/1) dry; weak fine granular 
structure; very friable; medium acid; abrupt smooth 
boundary. 

A—10 to 18 inches; very dark grayish brown (10YR 3/2) 
sandy loam, dark grayish brown (10YR 4/2) dry; 
weak medium and fine subangular blocky structure; 
very friable; strongly acid; clear smooth boundary. 

Bw—18 to 24 inches; dark brown (10YR 4/3) sandy 
loam; weak fine subangular blocky structure; very 
friable; medium acid; clear smooth boundary. 

BC—24 to 40 inches; dark yellowish brown (10YR 4/4) 
loamy sand; weak fine subangular blocky structure; 
very friable; slightly acid; clear smooth boundary. 

C—40 to 60 inches; dark yellowish brown (10YR 4/4) 
sand; single grain; loose; about 2 percent coarse 
fragments; medium acid. 


The solum ranges from 24 to 50 inches in thickness. 
The depth to loamy sand or sand ranges from 20 to 42 
inches. 

The A horizon has value of 2 or 3 and chroma of 1 to 
3. It is sandy loam, fine sandy loam, or loam. It is 
medium acid to neutral. The Bw horizon has value of 3 
to 5 and chroma of 2 to 6. It is sandy loam or fine sandy 
loam. It is strongly acid to slightly acid. The BC horizon 
is loamy fine sand, loamy sand, fine sand, or sand. The 
C horizon has value of 4 or 5 and chroma of 3 to 6. It is 
loamy fine sand, loamy sand, fine sand, or sand. It is 
medium acid to neutral. 


Dickman Series 


The Dickman series consists of deep, well drained and 
moderately well drained soils formed in glacial outwash 
on valley trains and outwash plains. The glacial outwash 
is loamy in the upper part and sandy in the lower part. 
Permeability is moderately rapid in the upper part of the 
profile and rapid in the lower part. Slopes range from 0 
to 6 percent. 

Typical pedon of Dickman sandy loam, 0 to 2 percent 
slopes, 300 feet north and 1,000 feet east of the 
southwest corner of sec. 32, T. 110 N., R. 30 W. 


Ар- 0 to 11 inches; very dark gray (10YR 3/1) sandy 
loam, dark gray (10YR 4/1) dry; weak fine 
subangular blocky structure; very friable; medium 
acid; abrupt smooth boundary. 
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Bw1—11 to 19 inches; dark brown (10YR 4/3) sandy 
loam; weak fine subangular blocky structure; very 
friable; medium acid; clear smooth boundary. 

Bw2—19 to 30 inches; dark yellowish brown (10YR 4/4) 
loamy sand; single grain; loose; about 5 percent 
coarse fragments; slightly acid; clear smooth 
boundary. 

BC—30 to 42 inches; dark brown (7.5YR 4/4) sand; 
single grain; loose; about 3 percent coarse 
fragments; medium acid; clear smooth boundary. 

C—42 to 60 inches; yellowish brown (10YR 5/4) sand; 
single grain; loose; about 2 percent coarse 
fragments; slight effervescence; neutral. 


The thickness of the solum ranges from 30 to 50 
inches. The depth to free carbonates is 30 inches or 
more. The depth to loamy fine sand or coarser textures 
ranges from 12 to 20 inches. The mollic epipedon 
ranges from 10 to 20 inches in thickness. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. It is sandy loam, coarse sandy loam, or fine sandy 
loam. It is slightly acid or medium acid. The Bw horizon 
has hue of 7.5YR or 10YR and value and chroma of 3 or 
4. It is coarse sandy loam, fine sandy loam, sandy loam, 
loamy coarse sand, loamy sand, or loamy fine sand. It is 
medium acid to neutral. The BC horizon is fine sand, 
coarse sand, or sand. The C horizon has hue of 7.5YR, 
10YR, or 2.5Y, value of 5 or 6, and chroma of 3 or 4. It 
is coarse sand, fine sand, or sand. It is slightly acid to 
mildly alkaline. 


Du Page Series 


The Du Page series consists of deep, moderately well 
drained, moderately permeable soils formed in loamy 
alluvium on flood plains. Slopes range from 0 to 2 
percent. 

Typical pedon of Du Page loam, 2,500 feet east and 
1,000 feet south of the northwest corner of sec. 21, T. 
111 N., R. 32 W. 


Ар—0 to 10 inches; very dark gray (10YR 3/1) loam, 
dark gray (10YR 4/1) dry; weak fine and medium 
subangular blocky structure; friable; slight 
effervescence; mildly alkaline; abrupt smooth 
boundary. 

А1--10 to 33 inches; very dark gray (10YR 3/1) loam, 
dark gray (10YR 4/1) dry; weak fine and medium 
subangular blocky structure; friable; slight 
effervescence; mildly alkaline; gradual smooth 
boundary. 

А2--33 to 46 inches; very dark grayish brown (10YR 
3/2) loam, dark grayish brown (10YR 4/2) dry; weak 
fine and medium subangular blocky structure; friable; 
slight effervescence; mildly alkaline; gradual smooth 
boundary. 
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C—46 to 60 inches; very dark gray (10YR 3/1) loam; 
massive; friable; slight effervescence; mildly alkaline. 


The soils typically are calcareous throughout, but 
some pedons do not have free carbonates in the upper 
10 inches. The A horizon has value of 2 or 3 and 
chroma of 1 or 2. It is loam or silt loam in the upper part. 
The lower part of the A horizon and the C horizon are 
loam, sandy loam, or silt loam. The C horizon has value 
of 3 or 4 and chroma of 1 or 2. 


Essexville Series 


The Essexville series consists of deep, poorly drained, 
soils formed in sandy material underlain by loamy glacial 
till. These soils are on lake plains and till plains. 
Permeability is rapid in the upper part of the profile and 
moderately slow in the lower part. Slopes range from 0 
to 2 percent. 

Typical pedon of Essexville sandy loam, 2,200 feet 
south and 900 feet west of the northeast corner of sec. 
34, T. 111 N., R. 33 W. 


Ар--0 to 9 inches; black (10YR 2/1) sandy loam, dark 
gray (10YR 4/1) dry; weak fine subangular blocky 
structure; very friable; about 3 percent coarse 
fragments; neutral; abrupt smooth boundary. 

A—9 to 17 inches; very dark gray (10YR 3/1) loamy 
sand, dark gray (10YR 4/1) dry; weak medium 
subangular blocky structure; very friable; about 5 
percent coarse fragments; slight effervescence; 
neutral; gradual smooth boundary. 

Bg—17 to 23 inches; dark gray (10YR 4/1) loamy sand; 
weak fine subangular blocky structure; loose; about 
7 percent coarse fragments; slight effervescence; 
mildly alkaline; clear smooth boundary. 

2Cg1—23 to 43 inches; grayish brown (2.5Y 5/2) clay 
loam; common medium faint light olive brown (2.5Y 
5/4) motiles; massive; friable; about 3 percent 
coarse fragments; strong effervescence; mildly 
alkaline; gradual wavy boundary. 

2Cg2—43 to 60 inches; olive gray (БҮ 5/2) clay loam; 
common coarse distinct light olive brown (2.5Y 5/6) 
mottles; massive; firm; about 3 percent coarse 
fragments; strong effervescence; mildly alkaline. 


The depth to the 2C horizon ranges from 18 to 40 
inches. The depth to free carbonates ranges from 0 to 
10 inches. The content of coarse fragments is 0 to 15 
percent in the sandy sediments and 0 to 5 percent in the 
2C horizon. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. It is sandy loam, loamy sand, or loamy fine sand. The 
Bg horizon has hue of 10YR or 2.5Y, value of 4 to 6, and 
chroma of 1 or 2. It is loamy sand or loamy fine sand. 
Some pedons have a Cg horizon. This horizon has hue 
of 10 YR, value of 4 to 6, and chroma of 1 to 4. It is 
loamy sand, loamy fine sand, or fine sand. The 2Cg 
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horizon has hue of 2.5Y or 5Y, value of 4 to 6, and 
chroma of 1 to 4. It is foam or clay loam. 


Estherville Series 


The Estherville series consists of deep, well drained 
Soils formed in glacial outwash on valley trains. The 
outwash is loamy in the upper part and sandy and 
gravelly in the lower part. Permeability is moderately 
rapid in the loamy mantle and rapid in the underlying 
sand and gravel. Slopes range from 0 to 12 percent. 

Typical pedon of Estherville sandy loam, 0 to 2 
percent slopes, 2,400 feet east and 1,000 feet north of 
the southwest corner of sec. 36, T. 110 N., R. 32 W. 


Ар--0 to 11 inches; very dark gray (10YR 3/1) sandy 
loam, dark gray (10YR 4/1) dry; weak fine and 
medium subangular blocky structure; friable; about 5 
percent coarse fragments; medium acid; abrupt 
smooth boundary. 

Bw—11 to 16 inches; dark brown (10YR 4/3) sandy 
loam; weak fine subangular blocky structure; very 
friable; about 10 percent coarse fragments; medium 
acid; clear smooth boundary. 

2BC—16 to 24 inches; dark brown (7.5YR 4/4) gravelly 
coarse sand; single grain; loose; about 20 percent 
coarse fragments; slightly acid; clear smooth 
boundary. 

2C1—24 to 40 inches; brown (10YR 5/3) gravelly coarse 
sand; single grain; loose; about 25 percent coarse 
fragments; slight effervescence; mildly alkaline; clear 
smooth boundary. 

2C2—40 to 60 inches; dark yellowish brown (10YR 4/4) 
gravelly coarse sand; single grain; loose; about 11 
percent coarse fragments; slight effervescence; 
moderately alkaline. 


The thickness of the solum and the depth to free 
carbonates are 15 to 30 inches. The loamy mantle is 10 
to 20 inches thick. The mollic epipedon is 9 to 20 inches 
thick. The content of coarse fragments ranges from O to 
15 percent in the loamy mantle and from 10 to 35 
percent in the underlying sediments. 

The À horizon has value of 2 or 3 and chroma of 1 or 
2. It is sandy loam or loam. It is medium acid to neutral. 
The Bw horizon also is medium acid to neutral. It has 
hue of 7.5YR or 10YR, value of 3 or 4, and chroma of 2 
to 4. It is sandy loam, coarse sandy loam, or loam. The 
2C horizon has variegated colors with hue of 7.5YR or 
10YR, value of 4 to 7, and chroma of 2 to 6. It is neutral 
to moderately alkaline. 


Fieldon Series 


The Fieldon series consists of deep, poorly drained 
soils formed in loamy and sandy glacial outwash on 
outwash plains. Permeability is moderate in the upper 
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part of the profile and moderately rapid in the lower part. 
Slopes are 0 to 1 percent. 

Typical pedon of Fieldon loam, in an area of Fieldon- 
Canisteo complex, 100 feet south and 2,630 feet east of 
the northwest corner of sec. 34, T. 108 N., В. 32 W. 


Ар--0 to 10 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; moderate fine and medium 
subangular blocky structure; friable; slight 
effervescence; mildly alkaline; abrupt smooth 
boundary. 

А--10 to 20 inches; very dark gray (10YR 3/1) loam, 
dark gray (10YR 4/1) dry; weak fine and medium 
subangular blocky structure; very friable; strong 
effervescence; mildly alkaline; gradual smooth 
boundary. 

Bg—20 to 31 inches; grayish brown (2.5Y 5/2) fine 
sandy loam; weak fine and medium subangular 
blocky structure; very friable; strong effervescence; 
mildly alkaline; gradual smooth boundary. 

Cg1—31 to 38 inches; grayish brown (2.5Y 5/2) fine 
sand; single grain; loose; strong effervescence; 
mildly alkaline; gradual smooth boundary. 

Cg2—38 to 60 inches; grayish brown (2.5Y 5/2) loamy 
fine sand; common medium distinct light olive brown 
(2.5Y 5/6) mottles; massive; very friable; strong 
effervescence; mildly alkaline. 


The solum ranges from 20 to 40 inches in thickness. 
Reaction is mildly alkaline or moderately alkaline 
throughout the profile. The mollic epipedon is 14 to 24 
inches thick. 

The A horizon has value of 2 or 3. It is loam, fine 
sandy loam, very fine sandy loam, or sandy clay loam. 
The Bg horizon has hue of 10YR, 2.5Y, or 5Y and value 
of 4 or 5. It has chroma of 1 or 2 in the upper part and 1 
to 4 in the lower part. It is dominantly very fine sandy 
loam, fine sandy loam, sandy clay loam, or loam. Strata 
of these textures are common. Some pedons have 
subhorizons of loamy fine sand, loamy very fine sand, or 
silt loam. The Cg horizon has hue of 2.5Y or 5Y, value of 
5 or 6, and chroma of 1 to 4. It is stratified fine sand, 
loamy fine sand, or fine sandy loam. Some pedons have 
a 2C horizon at a depth of 40 inches or more. This 
horizon is loam or clay loam glacial till. 


Glencoe Series 


The Glencoe series consists of deep, very poorly 
drained, moderately slowly permeable soils formed in 
silty and loamy alluvium in depressions on ground 
moraines. Slopes are 0 to 1 percent. 

Typical pedon of Glencoe clay loam, 1,800 feet north 
and 100 feet east of the southwest corner of sec. 7, T. 
109 N., R. 33 W. 


Ар—0 to 10 inches; black (М 2/0) clay loam, very dark 
gray (N 3/0) dry; weak fine and medium subangular 
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blocky structure; friable; neutral; abrupt smooth 
boundary. 

А1--10 to 28 inches; black (М 2/0) silty clay loam, very 
dark gray (N 3/0) dry; weak fine and medium 
subangular blocky structure; friable; neutral; clear 
smooth boundary. 

A2—28 to 38 inches; black (5Y 2/1) clay loam, very dark 
gray (5Y 3/1) dry; weak fine and medium subangular 
blocky structure; friable; neutral; clear smooth 
boundary. 

Bg—38 to 51 inches; olive gray (5Y 5/2) clay loam; 
common medium distinct yellowish brown (10YR 
5/8) mottles; massive; friable; about 1 percent 
coarse fragments; neutral; clear smooth boundary. 

Cg—51 to 60 inches; olive gray (БҮ 5/2) clay loam; 
common medium distinct yellowish brown (10YR 
5/8) mottles; massive; friable; about 2 percent 
coarse fragments; slight effervescence; mildly 
alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 30 to 60 inches. The mollic 
epipedon ranges from 24 to 46 inches in thickness. 
Some pedons have an O horizon, which is as much as 6 
inches thick. The content of coarse fragments ranges 
from 0 to 5 percent in the solum and from 2 to 8 percent 
in the C horizon. 

The A horizon either has hue of 10YR, 2.5Y, or 5Y or 
is neutral in hue. It has value of 2 or 3. It is clay loam or 
silty clay loam. It is slightly acid or neutral. The Bg 
horizon has hue of 5Y or 2.5Y, value of 4 or 5, and 
chroma of 1 or 2. It is loam, clay loam, or silty clay loam. 
The Cg horizon has hue of 5Y or 2.5Y, value of 4 to 6, 
and chroma of 2 to 4. It is loam or clay loam. 


Grogan Series 


The Grogan series consists of deep, well drained, 
moderately rapidly permeable soils formed in 
glaciolacustrine sediments on glacial lake plains. Slopes 
range from 1 to 6 percent. 

Typical pedon of Grogan silt loam, 1 to 6 percent 
slopes, 2,200 feet east and 800 feet north of the 
southwest corner of sec. 17, T. 110 N., R. 30 W. 


Ар—0 to 10 inches; very dark gray (10YR 3/1) silt loam, 
dark gray (10YR 4/1) dry; weak fine and medium 
subangular blocky structure; friable; slightly acid; 
abrupt smooth boundary. 

A—10 to 14 inches; very dark grayish brown (10YR 3/2) 
silt loam, dark grayish brown (10YR 4/2) dry; weak 
fine and medium subangular blocky structure; friable; 
slightly acid; clear smooth boundary. 

Bw—14 to 26 inches; dark brown (10YR 4/3) silt loam; 
weak fine and medium subangular blocky structure; 
friable; neutral; clear smooth boundary. 
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C1—26 to 38 inches; yellowish brown (10YR 5/4) silt 
loam; massive; friable; strong effervescence; mildly 
alkaline; gradual smooth boundary. 

C2—38 to 49 inches; brown (10YR 5/3) silt loam; 
common medium distinct dark yellowish brown 
(10YR 4/6) mottles; massive; friable; strong 
effervescence; mildly alkaline; gradual smooth 
boundary. 

C3—49 to 60 inches; pale brown (10YR 6/3) loam; 
common medium distinct dark yellowish brown 
(10YR 4/6) mottles; massive; friable; slight 
effervescence; mildly alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 20 to 40 inches. The mollic 
epipedon ranges from 10 to 18 inches in thickness. 

The A horizon has value of 2 or 3 and chroma of 1 to 
3. It is silt loam or loam. It is slightly acid or neutral. The 
Bw horizon has value of 4 or 5 and chroma of 3 to 5. It 
is loam, silt loam, or very fine sandy loam. It is slightly 
acid to mildly alkaline. The C horizon has hue of 10YR or 
2.5Y, value of 5 or 6, and chroma of 3 to 6. It is loam, 
very fine sandy loam, loamy very fine sand, or silt loam. 
It is mildly alkaline or moderately alkaline. 


Hanion Series 


The Hanlon series consists of deep, moderately well 
drained, moderately rapidly permeable soils formed in 
loamy alluvium on flood plains. Slopes range from 0 to 2 
percent. 

Typical pedon of Hanlon sandy loam, 200 feet east 
and 600 feet north of the southwest corner of sec. 32, T. 
109 N., R. 35 W. 


Ap—O to 10 inches; black (10YR 2/1) sandy loam, dark 
gray (10YR 4/1) dry; weak very fine subangular 
blocky structure; very friable; neutral; abrupt smooth 
boundary. 

A1—10 to 32 inches; very dark gray (10YR 3/1) sandy 
loam, dark gray (10YR 4/1) dry; weak very fine 
subangular blocky structure; very friable; neutral; 
abrupt smooth boundary. 

А2--32 to 44 inches; very dark gray (10YR 3/1) sandy 
loam, dark gray (10YR 4/1) dry; weak very fine and 
fine subangular blocky structure; very friable; neutral; 
clear smooth boundary. 

Bw—44 to 57 inches; very dark gray (10YR 3/1) sandy 
loam; weak fine subangular blocky structure; very 
friable; neutral; clear smooth boundary. 

С--57 to 60 inches; very dark grayish brown (10YR 3/2) 
sandy loam; massive; very friable; neutral. 


The solum ranges from 40 to 72 inches in thickness. 
The depth to free carbonates is 48 inches or more. The 
mollic epipedon ranges from 40 to 70 inches in 
thickness. 
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The A horizon has value of 2 or 3 and chroma of 1 or 
2. It is sandy loam or fine sandy loam. It is slightly acid 
or neutral. The Bw horizon has value of 3 or 4 and 
chroma of 1 or 2. It is sandy loam or fine sandy loam. It 
is medium acid to neutral. The C horizon has hue of 
10YR or 2.5Y, value or 3 or 4, and chroma of 1 or 2. It is 
loamy sand, sandy loam, or loam. It is neutral or mildly 
alkaline. 


Hanska Series 


The Hanska series consists of deep, poorly drained 
and very poorly drained soils formed in glacial outwash 
on valley trains. The outwash is loamy in the upper part 
and sandy in the lower part. Permeability is moderately 
rapid in the loamy mantie and rapid in the sandy 
underlying material. Slopes range from 0 to 2 percent. 

Typical pedon of Hanska sandy loam, 150 feet north 
and 2,640 feet east of the southwest corner of sec. 19, 
T. 108 N., R. 33 W. 


Ap—O to 10 inches; very dark gray (10YR 3/1) sandy 
loam, dark gray (10YR 4/1) dry; weak fine granular 
structure; friable; slightly acid; abrupt smooth 
boundary. 

A—10 to 16 inches; very dark gray (10YR 3/1) sandy 
loam, dark gray (10YR 4/1) dry; weak fine granular 
structure; friable; slightly acid; clear smooth 
boundary. 

Bg1—16 to 20 inches; olive gray (БҮ 4/2) sandy loam; 
common medium distinct light olive brown (2.5Y 
5/6) mottles; weak very fine subangular blocky 
structure; friable; neutral; clear smooth boundary. 

Bg2—20 to 25 inches; olive gray (БҮ 5/2) coarse sandy 
loam; many medium distinct light olive brown (2.5Y 
5/4) mottles; weak very fine and fine subangular 
blocky structure; friable; about 1 percent coarse 
fragments; neutral; clear smooth boundary. 

2С41--25 to 35 inches; grayish brown (2.5Y 5/2) sand; 
many large distinct light olive brown (2.5Y 5/4) 
mottles; single grain; loose; about 3 percent coarse 
fragments; neutral; clear smooth boundary. 

2Cg2—35 to 44 inches; olive gray (5Y 5/2) sand; single 
grain; loose; about 1 percent coarse fragments; 
neutral; clear smooth boundary. 

2Cg3—44 to 60 inches; olive gray (5Y 5/2) sand; single 
grain; loose; slight effervescence; mildly alkaline. 


The solum is 24 to 46 inches thick. It is slightly acid or 
neutral. The depth to free carbonates is 30 to 55 inches. 
The mollic epipedon is 12 to 24 inches thick. The 
coarse-loamy mantle is 20 to 40 inches thick. 

The A horizon either has hue of 10YR or 2.5Y or is 
neutral in hue. It has value of 2 or З. It is sandy loam, 
fine sandy loam, or loam. The Bg horizon has hue of 
2.5Y or 5Y, value of 4 or 5, and chroma of 1 or 2. It is 
sandy loam, coarse sandy loam, or loam. Some pedons 
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have a 2Bg horizon, which is loamy sand, loamy coarse 
sand, sand, or coarse sand. The 2Cg horizon has hue of 
2.5Y or 5Y, value of 4 or 5, and chroma of 2 or 3. It is 
dominantly sand but ranges to gravelly coarse sand. It is 
neutral or mildly alkaline. 

Hanska loam, depressional, is a taxadjunct because 
the mollic epipedon is more than 24 inches thick. 
Hanska loam, gravelly substratum, is a taxadjunct 
because the content of coarse fragments in the 
underlying material is more than 10 percent. These 
differences, however, do not alter the usefulness or 
behavior of the soils. 


Hawick Series 


The Hawick series consists of deep, excessively 
drained, very rapidly permeable soils formed in sandy 
and graveily glacial outwash on valley trains. Slopes 
range from 2 to 50 percent. 

Typical pedon of Hawick coarse sandy loam, 6 to 15 
percent slopes, 200 feet east and 1,900 feet south of 
the northwest corner of sec. 2, T. 109 N., R. 31 W. 


Ар--0 to 9 inches; very dark grayish brown (10YR 3/2) 
coarse sandy loam, dark brown (10YR 3/3) dry; 
weak fine and very fine subangular blocky structure; 
very friable; about 5 percent coarse fragments; 
neutral; clear smooth boundary. 

Bw—9 to 16 inches; dark brown (7.5YR 4/4) gravelly 
coarse sand; single grain; loose; about 10 percent 
coarse fragments; neutral; clear smooth boundary. 

C1—16 to 37 inches; dark yellowish brown (10YR 4/4) 
gravelly coarse sand; single grain; loose; about 25 
percent coarse fragments; slight effervescence; 
mildly alkaline; gradual smooth boundary. 

C2—37 to 60 inches; yellowish brown (10YR 5/4) 
gravelly coarse sand; single grain; loose; about 25 
percent coarse fragments; slight effervescence; 
mildly alkaline. 


The solum ranges from 14 to 30 inches in thickness. It 
is slightly acid to mildly alkaline. The depth to free 
carbonates ranges from 0 to 30 inches. The mollic 
epipedon is 10 to 16 inches thick. Coarse fragments are 
of mixed lithology. The content of the coarse fragments 
in the control section is 5 to 35 percent. In subhorizons 
of some pedons, it is as much as 60 percent. 

The A horizon has value of 2 or 3 and chroma of 1 to 
3. It is coarse sandy loam, loamy sand, loamy coarse 
sand, or sandy loam. The Bw horizon has hue of 7.5YR 
or 10YR, value of 3 to 5, and chroma of 3 or 4. It is 
loamy sand, loamy coarse sand, coarse sand, or the 
gravelly analogs of these textures. The C horizon has 
hue of 7.5 YR or 10۷۴, value of 4 to 6, and chroma of 2 
to 6. It is coarse sand, sand, or the gravelly analogs of 


these textures. It is mildly alkaline or moderately alkaline. 
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Hoopeston Series 


The Hoopeston series consists of deep, moderately 
well drained soils formed in loamy and sandy glacial 
outwash on outwash plains. These soils are moderately 
rapidly permeable in the upper part and rapidly 
permeable in the underlying material. Slopes range from 
0 to 3 percent. 

The Hoopeston soils in Brown County are outside the 
range of the official series because they do not have 
low-chroma mottles within 6 inches of the mollic 
epipedon and typically have free carbonates within a 
depth of 40 inches. These differences, however, do not 
alter the usefulness or behavior of the soils. 

Typical pedon of Hoopeston sandy loam, 1,200 feet 
east and 350 feet north of the southwest corner of sec. 
35, T. 108 М., В. 33 W. 


Ap—O to 10 inches; black (10YR 2/1) sandy loam, very 
dark gray (10YR 3/1) dry; weak fine and medium 
subangular blocky structure; very friable; neutral; 
abrupt smooth boundary. 

A—10 to 15 inches; black (10YR 2/1) sandy loam, very 
dark gray (10YR 3/1) dry; weak fine and medium 
subangular blocky structure; very friable; neutral; 
gradual smooth boundary. 

Bw—15 to 24 inches; olive brown (2.5Y 4/4) fine sandy 
loam; weak fine and medium subangular blocky 
structure; very friable; neutral; gradual smooth 
boundary. 

BC—24 to 39 inches; light olive brown (2.5Y 5/4) loamy 
fine sand; common fine distinct light brownish gray 
(2.5Y 6/2) mottles; single grain; loose; neutral; clear 
smooth boundary. 

C—39 to 60 inches; light yellowish brown (2.5Y 6/4) 
loamy fine sand; common medium distinct light 
brownish gray (2.5Y 6/2) mottles; massive; very 
friable; slight effervescence; mildly alkaline. 


The solum ranges from 20 to 44 inches in thickness. 
The depth to free carbonates ranges from 20 to 45 
inches. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. It is sandy loam, fine sandy loam, loam, or loamy fine 
sand. It is medium acid to neutral. The Bw horizon has 
value of 4 or 5 and chroma of 3 or 4. It is sandy loam, 
fine sandy loam, loam, or sandy clay loam. It is slightly 
acid or neutral. The C horizon has value of 4 to 6 and 
chroma of 3 to 6. It is loamy sand, sandy loam, or loamy 
very fine sand. It is slightly acid to mildly alkaline. 


Kalmarville Series 


The Kalmarville series consists of deep, poorly 
drained, moderately rapidly permeable soils formed in 
loamy and sandy alluvium on flood plains. Slopes are 0 
to 1 percent. 
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The Kalmarville soils in Brown County are outside the 
range of the official series because they have free 
carbonates between depths of 10 and 20 inches. This 
difference, however, does not alter the usefulness or 
behavior of the soils. 

Typical pedon of Kalmarville sandy loam, 2,050 feet 
west and 200 feet south of the northeast corner of sec. 
28, T. 111 N., В. 32 W. 


A—0 to 15 inches; very dark grayish brown (10YR 3/2) 
sandy loam, dark grayish brown (10YR 4/2) dry; 
weak fine subangular blocky structure; friable; slight 
effervescence; mildly alkaline; clear smooth 
boundary. 

C—15 to 60 inches; stratified dark grayish brown (10YR 
4/2) sandy loam and loamy sand and light brownish 
gray (10YR 6/2) medium and coarse sand; common 
medium distinct yellowish brown (10YR 5/6) mottles; 
single grain and massive; very friable in some parts, 
loose in others; slight effervescence; mildly alkaline. 


These soils typically have free carbonates throughout, 
but parts of some pedons do not have free carbonates. 
The A horizon has value of 2 to 4 and chroma of 1 or 2. 
It is dominantly sandy loam or loam but has coarser 
textured strata in some pedons. The C horizon has hue 
of 2.5Y or 10YR, value of 3 to 6, and chroma of 1 to 3. It 
is sandy loam, loamy sand, sand, coarse sand, or 
gravelly coarse sand. It is neutral or mildly alkaline. 


Lemond Series 


The Lemond series consists of deep, poorly drained 
and very poorly drained soils formed in glacial outwash 
on valley trains. The outwash is loamy in the upper part 
and sandy or gravelly in the lower part. Permeability is 
moderately rapid in the loamy mantle and rapid in the 
sandy underlying material. Slopes range from O to 2 
percent. 

Typical pedon of Lemond loam, 2,300 feet east and 
200 feet south of the northwest corner of sec. 25, T. 109 
М., В. 32 М. 


Ар—0 to 10 inches; black (М 2/0) loam, very dark gray 
(N 3/0) dry; weak fine subangular blocky structure; 
very friable; strong effervescence; mildly alkaline; 
abrupt smooth boundary. 

A—10 to 18 inches; black (N 2/0) sandy loam, very dark 
gray (М 3/0) dry; weak fine subangular blocky 
structure; very friable; strong effervescence; mildly 
alkaline; clear smooth boundary. 

Bg—18 to 29 inches; grayish brown (2.5Y 5/2) sandy 
loam; common medium distinct dark yellowish brown 
(10YR 4/6) mottles; weak fine subangular blocky 
structure; very friable; about 2 percent coarse 
fragments; slight effervescence; mildly alkaline; clear 
smooth boundary. 
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2Cg—29 to 60 inches; light olive gray (5Y 6/2) sand; 
common medium distinct yellowish brown (10YR 
5/6) mottles; single grain; loose; about 3 percent 
coarse fragments; slight effervescence; mildly 
alkaline. 


The solum and the coarse-loamy mantle range from 
20 to 40 inches in thickness. The mollic epipedon ranges 
from 14 to 24 inches in thickness. Reaction is mildly 
alkaline or moderately alkaline throughout the profile. 

The A horizon either has hue of 10YR or 2.5Y, value 
of 2 or 3, and chroma of 1 or is neutral in hue and has 
value of 2 or 3. It is loam, sandy loam, or coarse sandy 
loam. The B horizon has hue of 2.5Y or 5Y and value of 
4 or 5. It has chroma of 1 or 2 if hue is 2.5Y and chroma 
of 1 to 3 if hue is 5Y. This horizon is dominantly loam, 
sandy loam, or coarse sandy loam. In some pedons, 
however, it is loamy sand or loamy coarse sand in the 
lower part. The 2Cg horizon has hue of 2.5Y or 5Y, value 
of 4 or 5, and chroma of 2 to 4. It is sand, coarse sand, 
loamy sand, loamy coarse sand, or gravelly coarse sand. 

Lemond loam, depressional, is a taxadjunct because 
the mollic epipedon is more than 24 inches thick. This 
difference, however, does not alter the usefulness or 
behavior of the soil. 


Linder Series 


The Linder series consists of deep, moderately well 
drained soils formed in glacial outwash on valley trains 
and stream benches. The outwash is loamy in the upper 
part and sandy and gravelly in the lower part. 
Permeability is moderately rapid in the loamy mantle and 
very rapid in the underlying sand and gravel. Slopes 
range from 0 to 2 percent. 

The Linder soils in Brown County are outside the 
range of the official series because they do not have 
mottles within 16 inches of the surface and do not have 
a 2-chroma matrix or 2-chroma mottles directly below 
the mollic epipedon. These differences, however, do not 
alter the usefulness or behavior of the soils. 

Typical pedon of Linder sandy loam, 1,900 feet north 
and 1,200 feet east of the southwest corner of sec. 24, 
T. 109 N., R. 34 W. 


Ар--0 to 9 inches; black (10YR 2/1) sandy loam, dark 
gray (10YR 4/1) dry; weak medium and fine 
subangular blocky structure; friable; about 1 percent 
coarse fragments; slightly acid; abrupt smooth 
boundary. 

АВ—9 to 13 inches; very dark grayish brown (10YR 3/2) 
sandy loam, dark grayish brown (10YR 4/2) dry; 
weak medium and fine subangular blocky structure; 
very friable; about 2 percent coarse fragments; 
slightly acid; clear smooth boundary. 

Bw—13 to 21 inches; dark yellowish brown (10YR 4/4) 
sandy loam; weak fine and medium subangular 


Brown County, Minnesota 


blocky structure; very friable; about 3 percent coarse 
fragments; slightly acid; clear smooth boundary. 

2C1—21 to 39 inches; dark grayish brown (2.5Y 4/2) 
gravelly coarse sand; few fine distinct yellowish 
brown (10YR 5/6) mottles; single grain; about 30 
percent coarse fragments; loose; slight 
effervescence; mildly alkaline; clear smooth 
boundary. 

2C2—39 to 60 inches; grayish brown (2.5Y 5/2) gravelly 
coarse sand; few fine distinct yellowish brown (10YR 
5/6) mottles; single grain; loose; about 30 percent 
coarse fragments; strong effervescence; moderately 
alkaline. 


The thickness of the solum ranges from 20 to 42 
inches. The depth to sand and gravel ranges from 18 to 
28 inches. The mollic epipedon is 10 to 20 inches thick. 
Coarse fragments are of mixed lithology. The content of 
coarse fragments in the underlying sediments ranges 
from 5 to 50 percent. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. It is sandy loam or loam. It is medium acid to neutral. 
The Bw horizon has hue of 10YR or 2.5Y, value of 4 or 
5, and chroma of 3 or 4. It is sandy loam, loamy sand, or 
sand. It is slightly acid or neutral. The 2C horizon has 
hue of 10YR or 2.5Y, value of 3 to 5, and chroma of 2 to 
6. It is sand or coarse sand in the fine-earth fraction. It 
generally is mildly alkaline or moderately alkaline, but in 
some pedons it is neutral in the upper few inches. 


Madelia Series 


The Madelia series consists of deep, poorly drained, 
moderately permeable soils formed in silty 
glaciolacustrine sediments on glacial lake plains. Slopes 
range from O to 2 percent. 

Typical pedon of Madelia silty clay loam, 1,700 feet 
east and 100 feet north of the southwest corner of sec. 
2, T. 109 N., R. 30 W. 


Ар—0 to 9 inches; black (10YR 2/1) silty clay loam, very 
dark gray (10YR 3/1) dry; weak fine subangular 
blocky structure; friable; neutral; abrupt smooth 
boundary. 

A1—9 to 14 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10YR 3/1) dry; weak fine subangular 
blocky structure; friable; neutral; clear smooth 
boundary. 

A2—14 to 19 inches; very dark gray (10YR 3/1) silty clay 
loam, dark gray (10YR 4/1) dry; weak fine 
subangular blocky structure; friable; neutral; clear 
smooth boundary. 

Bg—19 to 28 inches; dark grayish brown (2.5Y 4/2) silt 
loam; few fine distinct yellowish brown (10YR 5/8) 
mottles; weak fine subangular blocky structure; 
friable; neutral; clear smooth boundary. 

Cg1—28 to 36 inches; olive gray (5Y 5/2) silt loam; few 
fine distinct brownish yellow (10YR 6/8) mottles; 
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massive; friable; strong effervescence; mildly 
alkaline; clear smooth boundary. 

Cg2—36 to 60 inches; light olive gray (5Y 6/2) silt loam; 
common medium distinct brownish yellow (10YR 
6/8) mottles; massive; friable; strong effervescence; 
mildly alkaline. i 


The thickness of the solum and the depth to free 
carbonates range from 20 to 40 inches. The solum is 
silty clay loam or silt loam. The mollic epipedon ranges 
from 14 to 24 inches in thickness. 

The A horizon either has hue of 10YR or is neutral in 
hue. It has value of 2 or 3. It is slightly acid or neutral. 
The Bg horizon has hue of 2.5Y or 5Y and value of 4 or 
5. It has chroma of 1 or 2 if hue is 2.5Y and chroma of 1 
to 3 if hue is 5Y. This horizon is neutral or mildly alkaline. 
The Cg horizon has hue of 2.5Y or 5Y, value of 5 or 6, 
and chroma of 1 to 4. It is silt loam, silty clay loam, or 
loam. It is mildly alkaline or moderately alkaline. 


Millington Series 


The Millington series consists of deep, poorly drained 
soils formed in loamy alluvium on flood plains. These 
soils generally are moderately permeable throughout. 
The sandy substratum phase, however, is moderately 
rapidly permeable in the upper part and rapidly 
permeable in the underlying material. Slopes range from 
0 to 2 percent. 

Typical pedon of Millington clay loam, 700 feet east 
and 700 feet north of the southwest corner of sec. 3, T. 
108 N., В. 35 W. 


Ар--0 to 10 inches; black (10YR 2/1) clay loam, very 
dark gray (10YR 3/1) dry; weak medium and fine 
subangular blocky structure; friable; strong 
effervescence; mildly alkaline; abrupt smooth 
boundary. 

А1--10 to 28 inches; black (10YR 2/1) clay loam, very 
dark gray (10YR 3/1) dry; weak medium and fine 
subangular blocky structure; friable; strong 
effervescence; moderately alkaline; gradual smooth 
boundary. 

A2—28 to 38 inches; very dark gray (10YR 3/1) clay 
loam, dark gray (10YR 4/1) dry; weak medium and 
fine subangular blocky structure; friable; strong 
effervescence; moderately alkaline; clear smooth 
boundary. 

Cg1—38 to 50 inches; very dark grayish brown (2.5Y 
3/2) loam, grayish brown (2.5Y 5/2) dry; massive; 
friable; slight effervescence; mildly alkaline; clear 
smooth boundary. 

Cg2—50 to 60 inches; dark grayish brown (2.5Y 4/2) 
sandy loam; few medium distinct yellowish brown 
(10YR 5/6) mottles; massive; friable; slight 
effervescence; mildly alkaline. 
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The solum ranges from 24 to 40 inches in thickness. 
Reaction is mildly alkaline or moderately alkaline 
throughout the profile. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. It is clay loam, loam, silt loam, or silty clay loam. The 
Cg horizon has hue of 2.5Y or 5Y, value of 3 to 5, and 
chroma of 1 to 3. It ranges from sandy loam to silty clay 
loam. Some pedons have sandy layers below a depth of 
40 inches. 


Minneiska Series 


The Minneiska series consists of deep, moderately 
well drained, moderately rapidly permeable soils formed 
in loamy and sandy alluvium on flood plains. Slopes 
range from 0 to 2 percent. 

Typical pedon of Minneiska sandy loam, 3,960 feet 
north and 1,900 feet east of the southwest corner of 
sec. 28, T. 112 N., В. 33 W. 


Ар—0 to 10 inches; very dark grayish brown (10YR 3/2) 
sandy loam, dark grayish brown (10YR 4/2) dry; 
weak fine and medium subangular blocky structure; 
friable; slight effervescence; mildly alkaline; abrupt 
smooth boundary. 

C—10 to 60 inches; stratified grayish brown (10YR 5/2) 
loamy sand and fine sand and dark grayish brown 
(10YR 4/2) sandy loam and loamy sand; single grain 
and massive; very friable in some parts, loose in 
others; slight effervescence; mildly alkaline. 


Reaction is mildly alkaline or moderately alkaline 
throughout the profile. The A horizon has value of 2 or 3 
and chroma of 1 or 2. It is sandy loam, fine sandy loam, 
very fine sandy loam, loam, or silt foam. The C horizon 
has hue of 10YR or 2.5Y, value of 2 to 5, and chroma of 
2 or З. It is stratified silt loam, loam, fine sandy loam, 
sandy loam, loamy fine sand, loamy sand, fine sand, or 
sand. 


Nicollet Series 


The Nicollet series consists of deep, moderately well 
drained, moderately permeable soils formed in loamy 
glacial till on ground moraines. Slopes range from 1 to 3 
percent. 

Typical pedon of Nicollet clay loam, 2,600 feet north 
and 2,200 feet east of the southwest corner of sec. 10, 
T. 110 N., R. 31 W. 


Ap—0 to 10 inches; black (10YR 2/1) clay loam, very 
dark gray (10YR 3/1) dry; weak fine granular 
structure; friable; about 1 percent coarse fragments; 
medium acid; abrupt smooth boundary. 

A—10 to 17 inches; black (10YR 2/1) clay loam, very 
dark gray (10YR 3/1) dry; weak fine and medium 
subangular blocky structure; friable; about 1 percent 
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coarse fragments; slightly acid; clear smooth 
boundary. 

Bw1—17 to 30 inches; dark grayish brown (2.5Y 4/2) 
clay loam; weak fine subangular blocky structure; 
friable; neutral; about 2 percent coarse fragments; 
clear smooth boundary. 

8۷۸2-30 to 36 inches; olive brown (2.5Y 4/4) clay loam; 
common fine distinct yellowish brown (10YR 5/6) 
and common medium distinct olive gray (5Y 5/2) 
mottles; weak fine subangular blocky structure; 
friable; about 2 percent coarse fragments; neutral; 
clear smooth boundary. 

Cg1—36 to 44 inches; olive (БҮ 5/3) clay loam; many 
coarse distinct yellowish brown (10YR 5/6) and 
many medium faint light gray (БҮ 6/1) mottles; 
massive; friable; about 4 percent coarse fragments; 
slight effervescence; mildly alkaline; clear smooth 
boundary. 

Cg2—44 to 60 inches; light olive brown (2.5Y 5/4) clay 
loam; many medium distinct olive gray (5Ү 5/2) 
mottles; massive; friable; about 4 percent coarse 
fragments; slight effervescence; mildly alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 20 to 48 inches. The content of 
coarse fragments is 1 to 8 percent throughout the 
profile. The texture is loam or clay loam throughout the 
profile. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. It is medium acid to neutral. The Bw horizon has hue 
of 10YR or 2.5Y. It has value of 3 or 4 and chroma of 2 
or 3 in the upper part and value of 4 or 5 and chroma of 
2 to 4 in the lower part. It generally is slightly acid or 
neutral. In some pedons, however, it is mildly alkaline in 
the lower part. The C horizon has hue of 2.5Y or 5Y and 
chroma of 2 to 4. It is mildly alkaline or moderately 
alkaline. 


Nishna Series 


The Nishna series consists of deep, poorly drained 
and very poorly drained, slowly permeable soils formed 
in silty and clayey alluvium on flood plains. Slopes range 
from 0 to 2 percent. 

Typical pedon of Nishna silty clay, 2,400 feet north 
and 1,700 feet east of the southwest corner of sec. 22, 
T. 111 М., В. 32 W. 


Ар—0 to 10 inches; black (10YR 2/1) silty clay, dark 
gray (10YR 4/1) dry; moderate fine subangular 
blocky structure; sticky; slight effervescence; mildly 
alkaline; abrupt smooth boundary. 

A1—10 to 28 inches; very dark gray (10YR 3/1) silty 
clay, gray (10YR 5/1) dry; moderate fine subangular 
blocky structure; sticky; strong effervescence; mildly 
alkaline; gradual smooth boundary. 
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A2—28 to 39 inches; black (10YR 2/1) silty clay, dark 
gray (10YR 4/1) dry; weak fine subangular blocky 
Structure; sticky; slight effervescence; mildly alkaline; 
gradual smooth boundary. 

С--39 to 60 inches; very dark gray (М 3/0) silty clay, 
dark gray (N 4/0) dry; massive; very sticky; slight 
effervescence; mildly alkaline. 


The solum ranges from about 24 to 46 inches in 
thickness. The mollic epipedon ranges from 36 to 60 
inches in thickness. Most pedons are mildly alkaline or 
moderately alkaline throughout and have free carbonates 
throughout. In some pedons, however, the Ap horizon is 
leached of carbonates and is neutral. 

The A horizon either has hue of 10YR or 5Y or is 
neutral in hue. It has value of 2 or 3. It is silty clay or 
silty clay loam. Some pedons have a B horizon. This 
horizon either has hue of 10YR or 5Y, value of 3, and 
chroma of 1 or is neutral in hue and has value of 3. The 
C horizon either has hue of 10YR or 5Y, value of 3 or 4, 
and chroma of 1 or 2 or is neutral in hue and has value 
of 3 or 4. It is silty clay or silty clay loam. 


Normania Series 


The Normania series consists of deep, moderately well 
drained, moderately permeable soils formed in loamy 
glacial till on ground moraines. Slopes range from 1 to 3 
percent. 

Typical pedon of Normania loam, 500 feet north and 
300 feet east of the southwest corner of sec. 9, T. 109 
N., В. 34 W. 


Ар--0 to 10 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak fine granular structure; 
friable; about 3 percent coarse fragments; neutral; 
abrupt smooth boundary. 

A—10 to 14 inches; very dark gray (10YR 3/1) loam, 
dark gray (10YR 4/1) dry; weak fine subangular 
blocky structure; friable; about 3 percent coarse 
fragments; neutral; clear smooth boundary. 

Bw—14 to 27 inches; olive brown (2.5Y 4/4) loam; weak 
fine and medium subangular biocky structure; friable; 
about 3 percent coarse fragments; neutral; clear 
smooth boundary. 

Bk—27 to 39 inches; light olive brown (2.5Y 5/4) loam; 
common medium distinct light olive gray (5Y 6/2) 
mottles; weak fine subangular blocky structure; 
friable; about 3 percent coarse fragments; violent 
effervescence; mildly alkaline; clear smooth 
boundary. 

C—39 to 60 inches; light olive brown (2.5Y 5/4) loam; 
many coarse distinct light olive gray (БҮ 6/2) and 
common medium distinct yellowish brown (10YR 
5/6) mottles; massive; friable; about 4 percent 
coarse fragments; strong effervescence; mildly 
alkaline. 
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The solum ranges from 18 to 40 inches in thickness. It 
typically is loam or clay loam, but a few pedons have 
subhorizons of sandy clay loam or sandy loam. The 
depth to free carbonates ranges from 18 to 36 inches. 
Reaction is slightly acid or neutral in the A and Bw 
horizons and mildly alkaline or moderately alkaline in the 
Bk and C horizons. The mollic epipedon is 10 to 20 
inches thick. The content of coarse fragments is 3 to 8 
percent throughout the profile. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. The Bw horizon has hue of 2.5Y or 10YR, value of 3 
or 4, and chroma of 2 to 4. The Bk horizon has colors 
similar to those of the Bw horizon, but it also has value 
of 5. The C horizon has hue of 2.5Y or 5Y, value of 4 to 
6, and chroma of 1 to 4. It is loam or clay loam. 


Okoboji Series 


The Okoboji series consists of deep, very poorly 
drained, moderately slowly permeable soils formed in 
silty alluvium. These soils are in depressions on ground 
moraines. Slopes are 0 to 1 percent. 

Typical pedon of Okoboji silty clay loam, 2,600 feet 
east and 650 feet south of the northwest corner of sec. 
33, T. 111 N., В. 32 W. 


Ар--0 to 10 inches; black (М 2/0) silty clay loam, very 
dark grayish brown (2.5Y 3/2) dry; weak fine and 
medium subangular blocky structure; friable; slightly 
acid; abrupt smooth boundary. 

A1—10 to 32 inches; black (М 2/0) silty clay loam, very 
dark gray (N 3/0) dry; weak fine and medium 
subangular blocky structure; friable; slightly acid; 
clear smooth boundary. 

A2—32 to 42 inches; very dark gray (10YR 3/1) silty clay 
loam, olive gray (5Y 4/2) dry; weak fine subangular 
blocky structure; friable; neutral; clear smooth 
boundary. 

Bg—42 to 50 inches; olive gray (5Y 5/2) silty clay loam; 
common fine distinct yellowish brown (10YR 5/6) 
mottles; weak fine subangular blocky structure; 
friable; neutral; clear smooth boundary. 

Cg—50 to 60 inches; gray (5Y 5/1) silty clay loam; 
common medium distinct yellowish red (5YR 5/8) 
mottles; massive; friable; slight effervescence; mildly 
alkaline. 


The thickness of the solum ranges from 40 to 60 
inches. The depth to free carbonates ranges from 30 to 
50 inches. 

The A horizon has value of 2 or 3. It is silty clay loam, 
silty clay, silt loam, mucky silty clay loam, or mucky silt 
loam. It is slightly acid or neutral. The Bg horizon has 
hue of 2.5 or 5Y, value of 4 or 5, and chroma of 1 or 2. 
It is neutral or mildly alkaline. The Cg horizon has colors 
similar to those of the Bg horizon. It is silty clay loam, 
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loam, or silt loam. It is mildly alkaline or moderately 
alkaline. 

Okoboji muck is a taxadjunct to the series because it 
has a histic epipedon 8 to 16 inches thick. This 
difference, however, does not alter the usefulness or the 
behavior of the soil. 


Oshawa Series 


The Oshawa series consists of deep, very poorly 
drained, moderately slowly permeable soils formed in 
silty and loamy alluvium. These soils are in old oxbows 
and swales on flood plains. Slopes are 0 to 1 percent. 

Typical pedon of Oshawa silty clay loam, 800 feet 
north and 800 feet west of the southeast corner of sec. 
5, T. 109 N., В. 31 W. 


A1—0 to 10 inches; black (5Y 2/1) silty clay loam, very 
dark gray (5Y 3/1) dry; weak fine and very fine 
granular structure; firm; slight effervescence; mildly 
alkaline; gradual smooth boundary. 

A2—10 to 35 inches; very dark gray (5Y 3/1) clay loam, 
dark gray (5Y 4/1) dry; weak fine subangular blocky 
structure; friable; strong effervescence; mildly 
alkaline; gradual smooth boundary. 

Cgi—35 to 49 inches; olive gray (БҮ 4/2) loam; 
common fine distinct dark yellowish brown (10YR 
3/4) mottles; massive; friable; strong effervescence; 
mildly alkaline; gradual smooth boundary. 

Cg2—49 to 60 inches; olive gray (BY 5/2) loam; 
common fine distinct dark yellowish brown (10YR 
3/4) mottles; massive; very friable; slight 
effervescence; mildly alkaline. 


The mollic epipedon ranges from 24 to 48 inches in 
thickness. The A horizon has value of 2 or 3 and chroma 
of 1 or 2. It is silty clay loam, clay loam, loam, or silt 
loam. The Cg horizon either has hue of 2.5Y or 5Y, value 
of 3 to 5, and chroma of 1 or 2 or is neutral in hue and 
has value of 3 to 5. It typically is loam, silt loam, silty 
clay loam, or clay loam, but coarser textured strata are 
common. 


Palms Series 


The Palms series consists of deep, very poorly drained 
soils formed in sapric organic material and in the 
underlying silty and loamy alluvium. These soils are in 
depressions on ground moraines. Permeability is 
moderate in the organic layers and moderately slow in 
the silty and loamy material. Slopes are 0 to 1 percent. 

Typical pedon of Palms muck, 2,200 feet east and 500 
feet north of the southwest corner of sec. 19, T. 110 N., 
R. 32 W. 


Ор--0 to 10 inches; sapric material, black (10YR 2/1) 
broken face and rubbed; about 24 percent fiber 
unrubbed, 2 percent rubbed; weak fine subangular 
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blocky structure; very friable; neutral; abrupt smooth 
boundary. 

Oa—10 to 22 inches; sapric material, black (10YR 2/1) 
broken face and rubbed; about 28 percent fiber 
unrubbed, 2 percent rubbed; weak fine subangular 
blocky structure; very friable; slightly acid; clear 
smooth boundary. 

A1—22 to 26 inches; black (5Y 2/1) mucky silty clay 
loam, very dark gray (5Ў 3/1) dry; weak medium and 
thick platy structure; friable; neutral; clear smooth 
boundary. 

A2—26 to 47 inches; black (БҮ 2/1) silty clay loam, very 
dark gray (5Y 3/1) dry; massive; firm; neutral; 
gradual wavy boundary. 

C—47 to 60 inches; black (5Y 2/1) silty clay loam, very 
dark gray (5Y 3/1) dry; massive; firm; slight 
effervescence; mildly alkaline. 


The depth to the silty or loamy material ranges from 
16 to 30 inches. The O horizon has hue of БҮ ог 10YR 
or is neutral in hue. It has value of 2 or 3 and chroma of 
C or 1. It is dominantly sapric material. It is slightly acid 
or neutral. The A and C horizons either have hue of 2.5Y 
or 5Y, value of 2 to 5, and chroma of 1 or 2 or are 
neutral in hue and have value of 2 or 3. They are silt 
loam, silty clay loam, or clay loam. They are neutral or 
mildly alkaline. 


Ridgeport Series 


The Ridgeport series consists of deep, somewhat 
excessively drained soils formed in glacial outwash on 
alluvial stream benches. The outwash is loamy in the 
upper part and sandy and gravelly in the lower part. 
Permeability is moderately rapid in the loamy mantle and 
very rapid in the underlying sand and gravel. Slopes 
range from 0 to 2 percent. 

Typical pedon of Ridgeport sandy loam, 1,700 feet 
west and 400 feet north of the southeast corner of sec. 
18, T. 109 N., R. 32 W. 


Ар--0 to 9 inches; black (10YR 2/1) sandy loam; weak 
fine and medium subangular blocky structure; friable; 
neutral; abrupt smooth boundary. 

A—9 to 12 inches; black (10YR 2/1) sandy loam; weak 
fine and medium subangular blocky structure; friable; 
neutral; clear smooth boundary. 

Bw—12 to 23 inches; dark yellowish brown (10YR 4/4) 
sandy loam; weak fine and medium subangular 
blocky structure; friable; neutral; clear smooth 
boundary. 

BC—23 to 27 inches; dark yellowish brown (10YR 4/4) 
coarse sandy loam; weak fine subangular blocky 
structure; very friable; about 2 percent coarse 
fragments; neutral; clear smooth boundary. 

2C—27 to 60 inches; yellowish brown (10YR 5/4) 
gravelly coarse sand; single grain; loose; about 20 
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percent coarse fragments; slight effervescence; 
mildly alkaline. 


The solum is 24 to 40 inches thick. The depth to sand 
and gravel ranges from 20 to 40 inches. The mollic 
epipedon is 8 to 20 inches thick. The sand and gravel 
typically have free carbonates throughout but can be 
leached in the upper 6 inches. 

The A and Bw horizons are sandy loam or fine sandy 
loam. They are medium acid to neutral. The A horizon 
has value of 2 or 3 and chroma of 1 or 2. The Bw 
horizon has hue of 10YR or 7.5YR. It has value and 
chroma of 3 or 4 in the upper part and value of 3 to 5 
and chroma of 3 or 4 in the lower part. Some pedons 
have a 2B horizon. The 2B and 2C horizons have hue of 
10YR or 7.5YR, value of 4 or 5, and chroma of 4 to 6. 
The 2B horizon is loamy sand, gravelly loamy sand, or 
gravelly sandy loam. The fine-earth fraction of the 2C 
horizon is coarse sand, sand, or loamy sand. The 
content of gravel in this horizon is 5 to 25 percent. This 
horizon is mildly alkaline or moderately alkaline. 


Ridgeport Variant 


The Ridgeport Variant consists of moderately deep, 
well drained, moderately rapidly permeable soils formed 
in loamy, sandy, and gravelly glacial drift over soft 
bedrock. These soils are on valley trains and stream 
terraces. Slopes range from 0 to 50 percent. 

Typical pedon of Ridgeport Variant loam, 0 to 6 
percent slopes, 1,000 feet east and 1,300 feet north of 
the southwest corner of sec. 3, T. 108 N., R. 35 W. 


Ар—0 to 9 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak fine granular structure; 
very friable; about 2 percent coarse fragments; 
slightly acid; abrupt smooth boundary. 

Ву/1--9 to 16 inches; dark brown (10YR 4/3) sandy 
loam; weak fine subangular blocky structure; very 
friable; about 4 percent coarse fragments; slightly 
acid; clear smooth boundary. 

Bw2—16 to 25 inches; dark yellowish brown (10YR 4/4) 
gravelly coarse sand; single grain; loose; about 35 
percent coarse fragments; slightly acid; abrupt 
smooth boundary. 

2Cr1—25 to 34 inches; light yellowish brown (10 YR 6/4) 
soft sandstone; abrupt smooth boundary. 

2Cr2—34 to 60 inches; interbedded white (10YR 8/2) 
soft sandstone and light olive brown (2.5Y 5/4) soft 
shale. 


The thickness of the solum and the depth to 
interbedded sandstone and shale range from 10 to 40 
inches. The mollic epipedon is 7 to 18 inches thick. The 
depth to free carbonates ranges from 30 to more than 
60 inches. 

The A horizon has value of 2 or 3 and chroma of 1 to 
3. It is loam or sandy loam. It is medium acid to neutral. 
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The Bw horizon has hue of 7.5YR or 10YR and value 
and chroma of 3 or 4. It is sandy loam, gravelly sandy 
loam, loamy sand, gravelly loamy sand, coarse sand, or 
gravelly coarse sand. It is slightly acid or neutral. The 
2Cr horizon is interbedded sandstone, clay, igneous and 
metamorphic bedrock, or shale. It has hue of 7.5 YR, 
10YR, or 2.5Y, value of 4 to 8, and chroma of 1 to 8. It 
is slightly acid to mildly alkaline. 


Seaforth Series 


The Seaforth series consists of deep, moderately well 
drained, moderately permeable soils formed in loamy 
glacial tili on ground moraines. Slopes range from 1 to 3 
percent. 

Typical pedon of Seaforth loam, 2,500 feet west and 
2,100 feet south of the northeast corner of sec. 4, T. 109 
N., R. 33 W. 


Ар--0 to 11 inches; very dark gray (10YR 3/1) loam, 
dark gray (10YR 4/1) dry; moderate medium 
subangular blocky structure; friable; about 3 percent 
coarse fragments; strong effervescence; mildly 
alkaline; abrupt smooth boundary. 

Bk1—11 to 19 inches; brown (10YR 5/3) loam; weak 
medium and fine subangular blocky structure; friable; 
about 3 percent coarse fragments; violent 
effervescence; mildly alkaline; clear wavy boundary. 

Bk2—19 to 26 inches; light olive brown (2.5Y 5/4) loam; 
few fine distinct light brownish gray (2.5Y 6/2) and 
yellowish brown (10YR 5/8) mottles; weak fine 
subangular blocky structure; friable; about 3 percent 
coarse fragments; violent effervescence; mildly 
alkaline; clear wavy boundary. 

C1—26 to 40 inches; light olive brown (2.5Y 5/4) loam; 
common medium distinct light brownish gray (2.5Y 
6/2) and yellowish brown (10YR 5/8) mottles; 
massive; friable; about 4 percent coarse fragments; 
strong effervescence; moderately alkaline; clear 
smooth boundary. 

C2—40 to 60 inches; light olive brown (2.5Y 5/4) loam; 
many large distinct light brownish gray (2.5Y 6/2) 
mottles; massive; friable; about 4 percent coarse 
fragments; strong effervescence; moderately 
alkaline. 


The solum ranges from 16 to 36 inches in thickness. It 
typically is loam or clay loam, but a few pedons have 
subhorizons of sandy clay loam or sandy loam. A few 
pedons do not have free carbonates in the upper 7 
inches. The mollic epipedon is 10 to 20 inches thick. The 
content of coarse fragments is 3 to 8 percent throughout 
the profile. These soils are mildly alkaline or moderately 
alkaline throughout. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. The Bw horizon has hue of 2.5Y or 10YR, value of 4 
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or 5, and chroma of 2 to 4. The C horizon has hue of 


2.5Y, 5Y, or 10YR, value of 4 or 5, and chroma of 2 to 4. 


Sparta Series 


The Sparta series consists of deep, excessively 
drained, rapidly permeable soils formed in sandy glacial 
outwash on valley trains and stream terraces. Slopes 
range from 2 to 15 percent. 

The Sparta soils in Brown County are outside the 
range of the official series because they are less acid in 
the solum and contain free carbonates within a depth of 
40 inches. These differences, however, do not alter the 
usefulness or behavior of the soils. 

Typical pedon of Sparta loamy sand, 2 to 6 percent 
slopes, 1,400 feet west and 1,200 feet north of the 
southeast corner of sec. 36, T. 109 N., R. 33 W. 


Ap—O to 10 inches; very dark gray (10YR 3/1) loamy 
sand, dark gray (10YR 4/1) dry; weak fine and 
medium subangular blocky structure; very friable; 
medium acid; abrupt smooth boundary. 

A—10 to 15 inches; very dark grayish brown (10YR 3/2) 
loamy sand, dark grayish brown (10YR 4/2) dry; 
weak fine and medium subangular blocky structure; 
very friable; slightly acid; clear smooth boundary. 

Bw—15 to 38 inches; dark yellowish brown (10YR 4/4) 
sand; single grain; loose; about 1 percent coarse 
fragments; slightly acid; clear smooth boundary. 

C—38 to 60 inches; yellowish brown (10YR 5/4) sand; 
single grain; loose; about 5 percent coarse 
fragments; slight effervescence; mildly alkaline. 


The solum ranges from 24 to 40 inches in thickness. 
The upper part of the A horizon has hue of 10YR or 
7.5YR, value of 2 or 3, and chroma of 1 or 2. The lower 
part has hue of 7.5YR or 10YR, value of 3 or 4, and 
chroma of 2 or 3. This horizon is loamy sand, sand, fine 
sand, or loamy fine sand. It ranges from strongly acid to 
neutral. The Bw horizon has hue of 7.5YR or 10YR and 
value and chroma of 3 to 6. It is fine sand, sand, loamy 
sand, or loamy fine sand. It is slightly acid to mildly 
alkaline. The C horizon has hue of 7.5YR or 10YR, value 
of 4 to 6, and chroma of 3 to 6. it is sand or fine sand. It 
ranges from slightly acid to moderately alkaline. 


Spicer Series 


The Spicer series consists of deep, poorly drained, 
moderately permeable soils formed in silty 
glaciolacustrine sediments on glaciolacustrine plains and 
valley trains. Slopes range from 0 to 2 percent. 

Typical pedon of Spicer silty clay loam, 1,900 feet 
west and 1,700 feet north of the southeast corner of 
sec. 27, T. 109 N., R. 33 W. 


Ар—0 to 10 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10YR 3/1) dry; weak fine and 
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medium subangular blocky structure; friable; violent 
effervescence; moderately alkaline; abrupt smooth 
boundary. 

A—10 to 23 inches; very dark gray (10YR 3/1) silty clay 
loam, dark gray (10YR 4/1) dry; weak fine and 
medium subangular blocky structure; friable; violent 
effervescence; moderately alkaline; clear smooth 
boundary. 

Bg—23 to 45 inches; grayish brown (2.5Y 5/2) silt loam; 
common medium distinct yellowish brown (10YR 
5/8) mottles; weak fine subangular blocky structure; 
friable; strong effervescence; mildly alkaline; gradual 
smooth boundary. 

Cg—45 to 60 inches; light brownish gray (2.5Y 6/2) silt 
loam; common coarse distinct light olive brown 
(2.5Y 5/6) mottles; massive; friable; strong 
effervescence; mildly alkaline. 


The solum ranges from 25 to 45 inches in thickness. It 
is silty clay loam or silt loam. The mollic epipedon ranges 
from 18 to 24 inches in thickness. Reaction is mildly 
alkaline or moderately alkaline throughout the profile. 

The A horizon either has hue of 10YR or is neutral in 
hue. It has value of 2 or 3. The Bg horizon has hue of 
2.5Y or 5Y, value of 4 or 5, and chroma of 1 or 2. The 
Cg horizon has hue of 2.5Y or 5Y, value of 5 or 6, and 
chroma of 1 or 2. It generally is silt loam or silty clay 
loam but has thin strata of coarser textured material in 
some pedons. 


Spillville Series 


The Spillville series consists of deep, moderately well 
drained, moderately permeable soils formed in loamy 
alluvium on flood plains. Slopes range from O to 2 
percent. 

Typical pedon of Spillville loam, 400 feet east and 600 
feet south of the northwest corner of sec. 35, T. 109 N., 
R. 85 W. 


Ap—O to 10 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak very fine subangular blocky 
structure; very friable; neutral; abrupt smooth 
boundary. 

A1—10 to 37 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak very fine and fine subangular 
blocky structure; very friable; neutral; gradual 
smooth boundary. 

A2—37 to 54 inches; very dark gray (10YR 3/1) loam, 
dark grayish brown (10 YR 4/2) dry; weak fine and 
very fine subangular blocky structure; very friable; 
neutral; gradual smooth boundary. 

C—54 to 60 inches; dark grayish brown (10YR 4/2) 
sandy loam; few fine faint dark yellowish brown 
(10 YR 4/6) motties; weak fine and very fine 
subangular blocky structure; very fríable; neutral. 
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The solum ranges from 30 to 56 inches in thickness. 
The mollic epipedon ranges from 36 to 60 inches in 
thickness. The depth to free carbonates is 40 inches or 
more. Reaction is slightly acid or neutral throughout the 
profile. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. It is loam or silt loam. The C horizon has hue of 10YR 
or 2.5Y, value of 3 or 4, and chroma of 1 or 2. It is loam, 
clay loam, or sandy loam. 


Storden Series 


The Storden series consists of deep, well drained, 
moderately permeable soils formed in loamy glacial till 
on ground moraines. Slopes range from 2 to 60 percent. 

Typical pedon of Storden loam, in an area of Storden- 
Clarion loams, 12 to 18 percent slopes, eroded, 2,200 
feet west and 2,540 feet north of the southeast corner of 
sec. 34, T. 110 N., В. 32 М. 


Ар—0 to 10 inches; dark grayish brown (10YR 4/2) 
loam, light brownish gray (10YR 6/2) dry; weak 
medium granular structure; friable; about 3 percent 
coarse fragments; strong effervescence; mildly 
alkaline; abrupt smooth boundary. 

C1—10 to 31 inches; yellowish brown (10YR 5/4) loam; 
weak medium and fine subangular blocky structure; 
friable; about 5 percent coarse fragments; strong 
effervescence; mildly alkaline; clear smooth 
boundary. 

C2—31 to 60 inches; light olive brown (2.5Y 5/4) loam; 
common fine distinct yellowish brown (10YR 5/8) 
mottles; massive; friable; about 5 percent coarse 
fragments; strong effervescence; mildly alkaline. 


The content of coarse fragments is 2 to 10 percent 
throughout the profile. The soils are mildly alkaline or 
moderately alkaline throughout. 

The A horizon has value of 4 or 5 and chroma of 2 or 
3. Some pedons have a Bw horizon. This horizon has 
chroma of 3 or 4. It is 4 or less inches thick. The C 
horizon has hue of 10YR or 2.5Y, value of 5 or 6, and 
chroma of 2 to 6. 


Terril Series 


The Terril series consists of deep, moderately well 
drained, moderately permeable soils formed in loamy 
colluvium on foot slopes in the uplands. Slopes range 
from 2 to 40 percent. 

Typical pedon of Terril loam, 6 to 12 percent slopes, 
1,800 feet east and 2,100 feet south of the northwest 
corner of sec. 35, T. 110 N., R. 31 W. 


Ар—0 to 10 inches; very dark gray (10YR 3/1) loam, 
dark gray (10YR 4/1) dry; weak fine granular 
structure; very friable; about 1 percent coarse 
fragments; neutral; abrupt smooth boundary. 
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А1--10 to 19 inches; very dark gray (10YR 3/1) loam, 
dark gray (10YR 4/1) dry; weak fine subangular 
blocky structure; friable; about 1 percent coarse 
fragments; neutral; clear smooth boundary. 

A2—19 to 35 inches; very dark grayish brown (10YR 
3/2) loam, dark grayish brown (10YR 4/2) dry; weak 
fine and medium subangular blocky structure; friable; 
about 1 percent coarse fragments; neutral; clear 
smooth boundary. 

Bw—35 to 48 inches; dark brown (10YR 4/3) loam; 
weak fine subangular blocky structure; friable; about 
2 percent coarse fragments; neutral; clear smooth 
boundary. 

С--48 to 60 inches; light yellowish brown (10YR 6/4) 
loam; massive; friable; about 4 percent coarse 
fragments; slight effervescence; mildly alkaline. 


The solum ranges from 36 to 60 inches in thickness. It 
is slightly acid or neutral. The mollic epipedon ranges 
from 24 to 36 inches in thickness. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. It is loam, silt loam, or clay loam. The Bw horizon has 
value of 3 or 4 and chroma of 2 to 4. It is loam or clay 
loam. The C horizon has hue of 10YR or 2.5Y, value of 4 
to 6, and chroma of 3 to 5. It is neutral or mildly alkaline. 
it is dominantly foam or clay loam, but in some pedons it 
is sandy loam below a depth of 40 inches. 


Tilfer Variant 


The Tilfer Variant consists of moderately deep, poorly 
drained, moderately permeable soils formed in loamy 
glacial drift overlying material weathered from 
interbedded sandstone and shale. These soils are on 
valley trains and stream terraces. Slopes range from 0 to 
2 percent. 

Typical pedon of Tilfer Variant clay loam, 1,000 feet 
south and 1,700 feet west of the northeast corner of 
sec. 35, Т. 109 N., В. 35 W. 


Ap—O to 10 inches; black (М 2/0) clay loam, very dark 
gray (N 3/0) dry; weak very fine granular structure; 
friable; strong effervescence; moderately alkaline; 
abrupt smooth boundary. 

А--10 to 20 inches; very dark gray (М 3/0) clay loam, 
dark gray (М 4/0) dry; weak very fine subangular 
blocky structure; friable; strong effervescence; 
moderately alkaline; clear smooth boundary. 

Bg—20 to 32 inches; grayish brown (2.5Y 5/2) loam; few 
fine distinct olive yellow (2.5Y 6/8) mottles; weak 
very fine subangular blocky structure; friable; strong 
effervescence; moderately alkaline; clear smooth 
boundary. 

2Crg—32 to 60 inches; interbedded gray (5Y 5/1) soft 
shale and yellowish brown (10YR 5/6) soft 
sandstone; strong effervescence; moderately 
alkaline. 
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“Тһе thickness of the solum and the depth to 
interbedded sandstone and silty shale range from 20 to 
40 inches. The mollic epipedon ranges from 14 to 24 
inches in thickness. The soils are mildly alkaline or 
moderately alkaline throughout. They typically have no 
coarse fragments, but thin layers of cemented ironstone 
are in the lower part of some pedons. 

The A horizon either has hue of 2.5Y or 5Y or is 
neutral in hue. it has value of 2 or 3. It is clay loam, silty 
clay loam, or loam. The Bg horizon has hue of 2.5Y or 
5Y, value of 4 or 5, and chroma of 1 to 3. It is loam or 
clay loam. The 2Cr horizon has hue of 5Y, value of 4 or 
5, and chroma of 1 to 3. The texture of the interbedded 
layers ranges from fine sand to silty clay. 


Ves Series 


The Ves series consists of deep, well drained, 
moderately permeable soils formed in loamy glacial till 
on ground moraines. Slopes range from 1 to 18 percent. 

Typical pedon of Ves loam, 1 to 4 percent slopes, 150 
feet south and 150 feet west of the northeast corner of 
sec. 31, T. 110 N., R. 33 W. 


Ар—0 to 9 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak fine granular structure; 
friable; about 2 percent coarse fragments; neutral; 
abrupt smooth boundary. 

A—9 to 13 inches; very dark gray (10YR 3/1) loam, dark 
gray (10YR 4/1) dry; moderate fine subangular 
blocky structure; friable; about 2 percent coarse 
fragments; neutral; clear smooth boundary. 

Bw1—13 to 18 inches; dark brown (10YR 4/3) loam; 
moderate fine subangular blocky structure; friable; 
about 3 percent coarse fragments; neutral; clear 
smooth boundary. 

Bw2—18 to 24 inches; brown (10YR 5/3) loam; 
moderate fine subangular blocky structure; friable; 
about 3 percent coarse fragments; neutral; clear 
smooth boundary. 

BCk—24 to 36 inches; light olive brown (2.5Y 5/4) loam; 
massive; friable; about 5 percent coarse fragments; 
many white accumulations of lime; violent 
effervescence; moderately alkaline; gradual smooth 
boundary. 

C—36 to 60 inches; light olive brown (2.5Y 5/4) loam; 
massive; friable; about 5 percent coarse fragments; 
strong effervescence; moderately alkaline. 


The solum ranges from 18 to 45 inches in thickness. It 
is loam or clay loam. The depth to free carbonates 
ranges from 14 to 33 inches. The mollic epipedon is 10 
to 20 inches thick. The content of coarse fragments is 2 
to 8 percent throughout the profile. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. It is slightly acid or neutral. The Bw horizon has hue of 
10YR or 2.5Y, value of 3 to 5, and chroma or 3 or 4. It is 
neutral or mildly alkaline. The BCk and C horizons are 
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mildly alkaline or moderately alkaline. The BCk horizon 
has hue of 2.5Y or 10YR and value of 4 to 6. The C 
horizon has hue of 10YR or 2.5Y, value of 4 or 5, and 
chroma of 3 or 4. It is loam or clay loam. 


Webster Series 


The Webster series consists of deep, poorly drained, 
moderately permeable soils formed in loamy glacial till 
on till plains. Slopes range from 0 to 2 percent. 

Typical pedon of Webster clay loam, 1,400 feet east 
and 1,200 feet north of the southwest corner of sec. 22, 
T. 108 N., R. 34 W. 


Ap—O to 10 inches; black (10YR 2/1) clay loam, very 
dark gray (10YR 3/1) dry; weak fine subangular 
blocky structure; friable; about 1 percent coarse 
fragments; neutral; abrupt smooth boundary. 

A—10 to 20 inches; black (N 2/0) clay loam, very dark 
gray (N 3/0) dry; weak fine subangular blocky 
structure; friable; about 1 percent coarse fragments; 
neutral; clear smooth boundary. 

Ва1--20 to 26 inches; dark grayish brown (2.5Y 4/2) 
clay loam; few fine distinct yellowish brown (10YR 
5/6) mottles; weak fine subangular blocky structure; 
friable; about 2 percent coarse fragments; neutral; 
gradual wavy boundary. 

Bg2—26 to 35 inches; dark grayish brown (2.5Y 4/2) 
clay loam; few fine distinct yellowish brown (10YR 
5/6) mottles; weak very fine and fine subangular 
blocky structure; friable; about 2 percent coarse 
fragments; neutral; clear smooth boundary. 

Bg3—35 to 42 inches; olive gray (БҮ 5/2) loam; few fine 
distinct yellowish brown (10YR 5/6) mottles; weak 
very fine subangular blocky structure; friable; about 
2 percent coarse fragments; neutral; clear smooth 
boundary. 

Cgi—42 to 52 inches; light olive gray (5Y 6/2) loam; 
common medium distinct yellowish brown (10YR 
5/6) mottles; massive; friable; about 3 percent 
coarse fragments; strong effervescence; mildly 
alkaline; clear smooth boundary. 

Cg2—52 to 60 inches; olive gray (5Y 5/2) loam; many 
medium distinct yellowish brown (10YR 5/6) mottles; 
massive; friable; about 3 percent coarse fragments; 
strong effervescence; mildly alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 30 to 50 inches. The solum is 
clay loam, silty clay loam, or loam. The content of coarse 
fragments is 1 to 8 percent throughout the profile. 

The A horizon has hue of 10YR or is neutral in hue. It 
has chroma of 2 or З. It is slightly acid or neutral. The Bg 
horizon has hue of 5Y or 2.5Y, value of 4 or 5, and 
chroma of 1 or 2. In some pedons it has free carbonates 
in the lower part. It is neutral or mildly alkaline. The Cg 
horizon has hue of 5Y or 2.5Y, value of 4 to 6, and 
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chroma of 1 to 3. It is loam, sandy loam, or clay loam. It 
is mildly alkaline or moderately alkaline. 


Zumbro Series 


The Zumbro series consists of deep, well drained, 
rapidly permeable soils formed in sandy alluvium on 
flood plains. Slopes range from 0 to 2 percent. 

Typical pedon of Zumbro loamy sand, 2,000 feet east 
and 900 feet south of the northwest corner of sec. 31, T. 
110 N., R. 30 W. 


Ap—0 to 10 inches; black (10YR 2/1) loamy sand, dark 
gray (10YR 4/1) dry; weak fine subangular blocky 
structure; very friable; neutral; abrupt smooth 
boundary. 

Ai—10 to 24 inches; black (10YR 2/1) loamy sand, dark 
gray (10YR 4/1) dry; weak fine subangular blocky 
structure; very friable; neutral; gradual smooth 
boundary. 

A2—24 to 37 inches; very dark grayish brown (10YR 
3/2) loamy sand, dark grayish brown (10YR 4/2) 
dry; weak fine subangular blocky structure; very 
friable; neutral; gradual smooth boundary. 
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BA—37 to 44 inches; dark brown (10YR 3/3) loamy 
sand, grayish brown (10YR 5/2) dry; weak fine 
subangular blocky structure; loose; neutral; gradual 
smooth boundary. 

Bw—44 to 53 inches; dark brown (10YR 4/3) loamy 
sand; weak fine subangular blocky structure; very 
friable; neutral; abrupt smooth boundary. 

С--53 to 60 inches; grayish brown (10YR 5/2) coarse 
sand; single grain; loose; strong effervescence; 
mildly alkaline. 


The thickness of solum ranges from 26 to 60 inches. 
The depth to free carbonates ranges from 20 to 60 
inches. The mollic epipedon ranges from 24 to 50 inches 
in thickness. The content of gravel is 0 to 15 percent in 
the lower part of the profile. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. It is loamy sand, loamy fine sand, sandy loam, or fine 
sandy loam. It ranges from medium acid to mildly 
alkaline. The Bw and C horizons are slightly acid to 
mildly alkaline. The Bw horizon has value and chroma of 
2 to 4. It is sand, fine sand, loamy sand, or loamy fine 
sand. The C horizon has value of 4 or 5 and chroma of 2 
to 5. It is sand, fine sand, or coarse sand. 
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Soils form as a result of the interaction of five 
factors—parent material, climate, plant and animal life, 
relief, and time. Climate and plant and animal life are 
active factors of soil formation. They act on the parent 
material and slowly change it into a soil that has distinct 
horizons. Their effects are conditioned by relief and time. 


Parent Material 


The soils in Brown County formed mainly in glacial till 
or in material sorted out of the till by the action of water. 
About 80 percent of the soils formed in till, 15 percent in 
glacial outwash, and 5 percent in alluvium. On a small 
acreage the soils formed in coprogeneous earth, organic 
deposits, or materia! weathered from sedimentary or 
crystalline rocks of nonglacial origin. 


Climate 


The parent material was deposited during a glacial 
period about 12,000 years ago. The postglacial climate 
progressively warmed and then stabilized about 5,000 
years ago. The warming climate is evidenced by 
successive vegetation types. The initial postglacial 
vegetation was a spruce forest. It was replaced by a pine 
forest and then a deciduous forest. The deciduous forest 
was replaced by prairie when the climate stabilized. 

The present climate is essentially uniform throughout 
the county. Freezing of the soil in the winter slows the 
soil-forming processes. Alternate periods of freezing and 
thawing, especially in the spring, play a role in the 
development of soil structure. Precipitation during the 
frost-free period transfers soluble and colloidal material 
from the upper part of the soil to the lower part. The 
depth to which free lime has been leached has largely 
determined the thickness of the solum. 


Plant and Animal Life 


Under the present climate, the native vegetation in 
Brown County was prairie grasses that were tall! or 
medium, depending on the soil type, the drainage class, 
and other site factors. Prairie cordgrass, reedgrass, and 
sedges grew on wet sites. Bluestem, indiangrass, and 
sideoats grama grew on the better drained sites. As a 
result of the prairie vegetation, most of the soils in the 


county have a dark surface layer. Prairie vegetation and 
cool temperatures have promoted the accumulation of 
organic matter in the soils. 

Soils that formed under forest vegetation, such as 
those on the north- and east-facing slopes along the 
Minnesota River, show considerable profile development. 
After carbonates are leached in these soils, clay 
particles are translocated from the A horizon to the B 
horizon. 

Human activities have influenced some of the soil- 
forming processes. Because of farming, accelerated 
erosion of the surface layer has occurred in the more 
sloping areas. The surface layer of some of the well 
drained soils has become browner and has a reduced 
content of organic matter because it has been mixed 
with the subsoil by plowing. Tillage has partially altered 
the original structure of many soils. Applications of 
fertilizer have increased the fertility of many soils. 


Relief 


Through its influence on drainage, aeration, and runoff, 
relief has important effects on soil formation. The soils in 
Brown County are nearly level to very steep. Maximum 
profile development has taken place in the nearly level, 
poorly drained and very poorly drained soils. Substantial 
profile development also has occurred in soils that 
formed under forest vegetation. Very poorly drained soils 
that formed in depressions have a thick, dark profile 
because additional surface water collected in these 
areas. The downward percolation of this water has 
leached carbonates to a greater depth than is typical in 
the better drained soils. Soils on steep, south- and west- 
facing slopes show little evidence of soil formation, 
mostly because runoff is excessive. The excessive runoff 
has reduced the amount of water available for the 
leaching of carbonates. 


Time 


All of the soils in Brown County are geologically 
young. The process of soil formation began 12,000 years 
ago, when the glaciers receded. The soils on flood plains 
show little evidence of soil formation because the parent 
material is very young. 
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Ablation till. Loose, permeable till deposited during the 
final downwasting of glacial ice. Lenses of crudely 
sorted sand and gravel are common. 

Aggregate, soil. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
granules, blocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Alkali (sodic) soil. A soil having so high a degree of 
alkalinity (pH 8.5 or higher), or so high a percentage 
of exchangeable sodium (15 percent or more of the 
total exchangeable bases), or both, that plant 
growth is restricted. 

Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Area reciaim (in tables). An area difficult to reclaim after 
the removal of soil for construction and other uses. 
Revegetation and erosion control are extremely 
difficult. 

Association, soil. A group of soils geographically 
associated in a characteristic repeating pattern and 
defined and delineated as a single map unit. 

Available water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
soil water at field moisture capacity and the amount 
at wilting point. It is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in 
a 60-inch profile or to a limiting layer is expressed 


а5-- 
Inches 
Меку Тоў анана тылында ee 0 to 3 
LOW ist ES 3 to 6 
Модаегаіе................................................................. 6109 
НІС teca E 9 to 12 
Very high.............. ОРА more than 12 


Basal till. Compact glacial till deposited beneath the ice. 

Base saturation. The degree to which material having 
cation exchange properties is saturated with 
exchangeable bases (sum of Ca, Mg, Na, K), 
expressed as a percentage of the total cation 
exchange capacity. 

Bedrock. The solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the 
surface. 

Bottom land. The normal flood plain of a stream, 
subject to flooding. 


Boulders. Rock fragments larger than 2 feet (60 
centimeters) in diameter. 

Calcareous soil. A soil containing enough calcium 
carbonate (commonly combined with magnesium 
carbonate) to effervesce visibly when treated with 
cold, dilute hydrochloric acid. 

Capillary water. Water held as a film around soil 
particles and in tiny spaces between particles. 
Surface tension is the adhesive force that holds 
capillary water in the soil. 

Cation. An ion carrying a positive charge of electricity. 
The common soil cations are calcium, potassium, 
magnesium, sodium, and hydrogen. 

Cation-exchange capacity. The total amount of 
exchangeable cations that can be held by the soil, 
expressed in terms of milliequivalents per 100 grams 
of soil at neutrality (pH 7.0) or at some other stated 
pH value. The term, as applied to soils, is 
synonymous with base-exchange capacity, but is 
more precise in meaning. 

Chiseling. Tillage with an implement having one or more 
soil-penetrating points that shatter or loosen hard 
compacted layers to a depth below normal plow 
depth. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coating, clay skin. 

Coarse fragments. Іў round, mineral or rock particles 2 
millimeters to 25 centimeters (10 inches) in 
diameter; if flat, mineral or rock particles (flagstone) 
15 to 38 centimeters (6 to 15 inches) long. 

Coarse textured soil. Sand or loamy sand. 

Cobblestone (or cobble). A rounded or partly rounded 
fragment of rock 3 to 10 inches (7.5 to 25 
centimeters) in diameter. 

Colluvium. Soil material, rock fragments, or both moved 
by creep, slide, or local wash and deposited at the 
base of steep slopes. 

Complex slope. Irregular or variable slope. Planning or 
constructing terraces, diversions, and other water- 
control measures on a complex slope is difficult. 
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Complex, soil. A map unit of two or more kinds of soil in 
such an intricate pattern or so small in area that it is 
not practical to map them separately at the selected 
scale of mapping. The pattern and proportion of the 
soils are somewhat similar in all areas. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of concentrated 
compounds or cemented soil grains. The 
composition of most concretions is unlike that of the 
surrounding soil. Calcium carbonate and iron oxide 
are common compounds in concretions. 

Conservation tillage. A tillage system that does not 
invert the soil and that leaves a protective amount 
of crop residue on the surface throughout the year. 

Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate 
pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
"wire" when rolled between thumb and forefinger. 
Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 

Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft.—When dry, breaks into powder or individual 
grains under very slight pressure. 
Cemented.—Hard; little affected Бу moistening. 

Contour stripcropping. Growing crops in strips that 
follow the contour. Strips of grass or close-growing 
crops are alternated with strips of clean-tilled crops 
or summer fallow. 

Control section. The part of the soil on which 
classification is based. The thickness varies among 
different kinds of soil, but for many it is that part of 
the soil profile between depths of 10 inches and 40 
or 80 inches. 

Coprogenous earth (sedimentary peat). Fecal material 
deposited in water by aquatic organisms. 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 
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Depth to rock (in tables). Bedrock is too near the 
surface for the specified use. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered 
drainage, which is commonly the result of artificial 
drainage or irrigation but may be caused by the 
sudden deepening of channels or the blocking of 
drainage outlets. Seven classes of natural soil 
drainage are recognized: 

Excessively drained.—Water is removed from the 
soil very rapidly. Excessively drained soils are 
commonly very coarse textured, rocky, or shallow. 
Some are steep. All are free of the mottling related 
to wetness. 

Somewhat excessively drained.—Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. Some 
are shallow. Some are so steep that much of the 
water they receive is lost as runoff. All are free of 
the mottling related to wetness. 

Well drained.—Water is removed from the soil 
readily, but not rapidly. It is available to plants 
throughout most of the growing season, and 
wetness does not inhibit growth of roots for 
significant periods during most growing seasons. 
Well drained soils are commonly medium textured. 
They are mainly free of mottling. 

Moderately well drained.—Water is removed from 
the soil somewhat slowly during some periods. 
Moderately weil drained soils are wet for only a 
short time during the growing season, but 
periodically they are wet long enough that most 
mesophytic crops are affected. They commonly 
have a slowly pervious layer within or directly below 
the solum, or periodically receive high rainfall, or 
both. 

Somewhat poorly drained.—Water is removed slowly 
enough that the soil is wet for significant periods 
during the growing season. Wetness markedly 
restricts the growth of mesophytic crops unless 
artificial drainage is provided. Somewhat poorly 
drained soils commonly have a slowly pervious 
layer, a high water table, additional water from 
seepage, nearly continuous rainfail, or a combinatior 
of these. 

Poorly drained.—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free water 
is commonly at or near the surface for long enough 
during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained. The soil is not continuously saturated in 
layers directly below plow depth. Poor drainage 
results from a high water table, a slowly pervious 
layer within the profile, seepage, nearly continuous 
rainfall, or a combination of these. 
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Very poorly drained.—Water is removed from the 
soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic crops 
cannot be grown. Very poorly drained soils are 
commonly level or depressed and are frequently 
ponded. Yet, where rainfall is high and nearly 
continuous, they can have moderate or high slope 
gradients. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Eluviation. The movement of material in true solution or 
colloidal suspension from one piace to another 
within the soil. Soil horizons that have lost material 
through eluviation are eluvial; those that have 
received material are illuvial. 

Eolian soil material. Earthy parent material accumulated 
through wind action; commonly refers to sandy 
material in dunes or to loess in blankets on the 
surface. 

Erosion. The wearing away of the land surface by water, 
wind, ice, or other geologic agents and by such 
processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and the 
building up of such landscape features as flood 
plains and coastal plains. Synonym: natural erosion. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the 
activities of man or other animals or of a 
catastrophe in nature, for example, fire, that 
exposes the surface. 

Esker (geology). A narrow, winding ridge of stratified 
gravelly and sandy drift deposited by a stream 
flowing in a tunnel beneath a glacier. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil is not a source of gravel or sand for 
construction purposes. 

Fast intake (in tables). The rapid movement of water 
into the soil. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Fibric soil material (peat). The least decomposed of all 
organic soil material. Peat contains a large amount 
of well preserved fiber that is readily identifiable 
according to botanical origin. Peat has the lowest 
bulk density and the highest water content at 
saturation of all organic soil material. 

Field moisture capacity. The moisture content of a soil, 
expressed as a percentage of the ovendry weight, 
after the gravitational, or free, water has drained 
away; the field moisture content 2 or 3 days after a 
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soaking rain; also called normal field capacity, 
normal moisture capacity, or capillary capacity. 

Fine textured soil. Sandy clay, silty clay, and clay. 

First bottom. The normal flood plain of a stream, 
subject to frequent or occasional flooding. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 

Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, buildings 
and other structures, and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
Soil, from the unconsolidated parent material. 

Glacial outwash (geology). Gravel, sand, and silt, 
commonly stratified, deposited by glacial meltwater. 

Glacial till (geology). Unsorted, nonstratified glacial drift 
consisting of clay, silt, sand, and boulders 
transported and deposited by glacial ice. 

Glaciofluvial deposits (geology). Material moved by 
glaciers and subsequently sorted and deposited by 
streams flowing from the melting ice. The deposits 
are stratified and occur as kames, eskers, deltas, 
and outwash plains. 

Glaciolacustrine deposits. Material ranging from fine 
clay to sand derived from glaciers and deposited in 
glacial lakes mainly by glacial meltwater. Many 
deposits are interbedded or laminated. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as 
protection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.6 centimeters) in diameter. 
An individual piece is a pebble. 

Gravelly soil material. Material that is 15 to 50 percent, 
by volume, rounded or angular rock fragments, not 
prominently flattened, up to 3 inches (7.6 
centimeters) in diameter. 

Ground water (geology). Water filling all the unblocked 
pores of underlying material below the water table. 

Gully. A miniature valley with steep sides cut by running 
water and through which water ordinarily runs only 
after rainfall. The distinction between a gully and a 
rill is one of depth. A gully generally is an obstacle 
to farm machinery and is too deep to be obliterated 
by ordinary tillage; a rill is of lesser depth and can 
be smoothed over by ordinary tillage. 

Hemic soil material (mucky peat). Organic soil material 
intermediate in degree of decomposition between 
the less decomposed fibric and the more 
decomposed sapric material. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. In the identification of soil 
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horizons, an uppercase letter represents the major 
horizons. Numbers or lowercase letters that follow 
represent subdivisions of the major horizons. The 
major horizons are as follows: 

O horizon.—An organic layer of fresh and decaying 
plant residue. 

A horizon.—The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, any plowed or disturbed surface layer. 

Е horizon.—The mineral horizon in which the main 
feature is loss of silicate clay, iron, aluminum, or 
some combination of these. 

B horizon.—The mineral horizon below an O, A, or E 
horizon. The B horizon is in part a layer of transition 
from the overlying horizon to the underlying C 
horizon. The B horizon also has distinctive 
characteristics, such as (1) accumulation of clay, 
sesquioxides, humus, or a combination of these; (2) 
granular, prismatic, or blocky structure; (3) redder or 
browner colors than those in the A horizon; or (4) a 
combination of these. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil- 
forming processes and does not have the properties 
typical of the overlying horizon. The material of a C 
horizon may be either like or unlike that in which the 
solum formed. If the material is known to differ from 
that in the solum, an Arabic numeral, commonly a 2, 
precedes the letter C. 

Cr horizon.— Soft, consolidated bedrock beneath the 
Soil. 

Я layer.—Hard, consolidated bedrock beneath the 
soil. The bedrock commonly underlies a C horizon 
but can be directly below an A or a B horizon. 

Humus. The well decomposed, more or less stable part 
of the organic matter in mineral soils. 

Hydrologic soil groups. Refers to soils grouped 
according to their runoff-producing characteristics. 
The chief consideration is the inherent capacity of 
Soil bare of vegetation to permit infiltration. The 
slope and the kind of plant cover are not considered 
but are separate factors in predicting runoff. Soils 
are assigned to four groups. In group A are soils 
having a high infiltration rate when thoroughly wet 
and having a low runoff potential. They are mainly 
deep, well drained, and sandy or gravelly. Іп group 
D, at the other extreme, are soils having a very slow 
infiltration rate and thus a high runoff potential. They 
have a claypan or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is 
undrained. 

Illuviation. The movement of soil material from one 
horizon to another in the soil profile. Generally, 
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material is removed from an upper horizon and 
deposited in a lower horizon. 

Infiltration. The downward entry of water into the 
immediate surface of soil or other material, as 
contrasted with percolation, which is movement of 
water through soil layers or material. 

Infiltration capacity. The maximum rate at which water 
can infiltrate into a soil under a given set of 
conditions. 

Infiltration rate. The rate at which water penetrates the 
surface of the soil at any given instant, usually 
expressed in inches per hour. The rate can be 
limited by the infiltration capacity of the soil or the 
rate at which water is applied at the surface. 

Kame (geology). An irregular, short ridge or hill of 
Stratified glacial drift. 

Lacustrine deposit (geology). Material deposited in lake 
water and exposed when the water level is lowered 
or the elevation of the land is raised. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Loess. Fine grained material, dominantly of silt-sized 
particles, deposited by wind. 

Low strength. The soil is not strong enough to support 
loads. 

Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Metamorphic rock. Rock of any origin altered in 
mineralogical composition, chemical composition, or 
structure by heat, pressure, and movement. Nearly 
all such rocks are crystalline. 

Mineral soil. Soil that is mainly mineral material and low 
in organic material. Its bulk density is more than that 
of organic soil. 

Minimum tillage. Only the tillage essential to crop 
production and prevention of soil damage. 

Miscellaneous area. An area that has little or no natural 
soil and supports little or no vegetation. 

Moderately coarse textured soil. Coarse sandy loam, 
sandy loam, and fíne sandy loam. 

Moderately fine textured soil. Clay loam, sandy clay 
loam, and silty clay loam. 

Moraine (geology). An accumulation of earth, stones, 
and other debris deposited by a glacier. Some types 
are terminal, lateral, medial, and ground. 

Morphology, soil. The physical makeup of the soil, 
including the texture, structure, porosity, 
consistence, color, and other physical, mineral, and 
biological properties of the various horizons, and the 
thickness and arrangement of those horizons in the 
soil profile. 


Brown County, Minnesota 


Mottling, soil. irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—few, common, and 
many, size—fine, medium, and coarse; and 
contrast—faint, distinct, and prominent. The size 
measurements are of the diameter along the 
greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 
millimeters (about 0.2 to 0.6 inch); and coarse, more 
than 15 millimeters (about 0.6 inch). 

Muck. Dark colored, finely divided, well decomposed 
organic soil material. (See Sapric soil material.) 
Munsell notation. A designation of color by degrees of 
the three simple variables—hue, value, and chroma. 

For example, a notation of 10YR 6/4 is a color of 
10YR hue, value of 6, and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 
7.3. (See Reaction, soil.) 

Nutrient, plant. Any element taken in by a plant 
essential to its growth. Plant nutrients are mainly 
nitrogen, phosphorus, potassium, calcium, 
magnesium, sulfur, iron, manganese, copper, boron, 
and zinc obtained from the soil and carbon, 
hydrogen, and oxygen obtained from the air and 
water. 

Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. 

Outwash plain. A landform of mainly sandy or coarse 
textured material of glaciofluvial origin. An outwash 
plain is commonly smooth; where pitted, it is 
generally low in relief. 

Pan. A compact, dense layer in a soil that impedes the 
movement of water and the growth of roots. For 
example, hardpan, fragipan, claypan, plowpan, and 
traffic pan. 

Parent material. The unconsolidated organic and 
mineral material in which soil forms. 

Peat. Unconsolidated material, largely undecomposed 
organic matter, that has accumulated under excess 
moisture. (See Fibric soil material.) 

Ped. An individual natural soil aggregate, such as a 
granule, a prism, or a block. 

Pedon. The smallest volume that can be called “а soil." 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
Soil. 

Percolation. The downward movement of water through 
the soil. 

Percs slowly (in tables). The slow movement of water 
through the soil adversely affecting the specified 
use. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. Permeability 
is measured as the number of inches per hour that 
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water moves downward through the saturated soil. 
Terms describing permeability are: 


Very slow... less than 0.06 inch 
E 0.06 to 0.2 inch 
Moderately зіоу'....................................... 0.2 to 0.6 inch 
Модегаіе..................................... 0.6 inch to 2.0 inches 


depu 2.0 to 6.0 inches 
c 6.0 to 20 inches 
Very гарїд....................................... more than 20 inches 

Phase, soil. A subdivision of a soil series based on 
features that affect its use and management. For 
example, slope, stoniness, and thickness. 

pH value. A numerical designation of acidity and 
alkalinity in soil. (See Reaction, soil.) 

Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 

Plowpan. A compacted layer formed in the soil directly 
below the plowed layer. 

Ponding. Standing water on soils in closed depressions. 
Unless the soils are artificially drained, the water can 
be removed only by percolation or 
evapotranspiration. 

Poorly graded. Refers to a coarse grained soil or soil 
material consisting mainly of particles of nearly the 
same size. Because there is little difference in size 
of the particles, density can be increased only 
Slightly by compaction. 

Poor filter (in tables). Because of rapid permeability the 
Soil may not adequately filter effluent from a waste 
disposal system. 

Productivity, soil. The capability of a soil for producing 
a specified plant or sequence of plants under 
specific management. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 

Reaction, soil. A measure of acidity or alkalinity of a 
Soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


pH 
Extremely 0ت9‎ below 4.5 
Very strongly acid... ... 4.5 to 5.0 
Strongly acid....... 5.1 to 5.5 
Medium acid.... 5.6 to 6.0 
Slightly acid..... 6.1 to 6.5 
Neutral: P —————— M 6.6 to 7.3 
Mildly а!Ка/їпе................................................... 7.4 to 7.8 
Moderately а!Ка!їпө.......................................... 7.9 to 8.4 
Strongly аікаііпе............................................. 8.5 to 9.0 


Very strongly alkaline.............................. 9.1 and higher 
Regolith. The unconsolidated mantle of weathered rock 


and soil material on the earth's surface; the loose 
earth material above the solid rock. 
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Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Residuum (residual soil material). Unconsolidated, 
weathered, or partly weathered mineral material that 
accumulated as consolidated rock disintegrated in 
place. 

Rill. A steep sided channel resulting from accelerated 
erosion. A rill is generally a few inches deep and not 
wide enough to be an obstacle to farm machinery. 

Rippable. Bedrock or hardpan can be excavated using a 
single-tooth ripping attachment mounted on a tractor 
with a 200-300 draw bar horsepower rating. 

Rock fragments. Rock or mineral fragments having a 
diameter of 2 millimeters or more; for example, 
pebbles, cobbles, stones, and boulders. 

Rooting depth (in tables). Shallow root zone. The soil is 
shallow over a layer that greatly restricts roots. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
Soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Sandstone. Sedimentary rock containing dominantly 
sand-size particles. 

Sapric soil material (muck). The most highly 
decomposed of all organic soil material. Muck has 
the least amount of plant fiber, the highest bulk 
density, and the lowest water content at saturation 
of all organic soil material. 

Sedimentary rock. Rock made up of particles deposited 
from suspension in water. The chief kinds of 
sedimentary rock are conglomerate, formed from 
gravel; sandstone, formed from sand; shale, formed 
from clay; and limestone, formed from soft masses 
of calcium carbonate. There are many intermediate 
types. Some wind-deposited sand is consolidated 
into sandstone. 

Seepage (in tables). The movement of water through the 
soil. Seepage adversely affects the specified use. 

Sequum. A sequence consisting of an illuvial horizon 
and the overlying eluvial horizon. (See Eluviation.) 

Series, soil. A group of soils that have profiles that are 
almost alike, except for differences in texture of the 
surface layer or of the underlying material. All the 
soils of a series have horizons that are similar in 
composition, thickness, and arrangement. 

Shale. Sedimentary rock formed by the hardening of a 
clay deposit. 
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Sheet erosion. The removal of a fairly uniform layer of 
soil material from the land surface by the action of 
rainfall and surface runoff. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Siltstone. Sedimentary rock made up of dominantly silt- 
sized particles. 

Similar soils. Soils that share limits of diagnostic criteria, 
behave and perform in a similar manner, and have 
similar conservation needs or management 
requirements for the major land uses in the survey 
area. 

Slope. The inclination of the land surface from the 
horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
multipled by 100. Thus, a slope of 20 percent is a 
drop of 20 feet in 100 feet of horizontal distance. 

Slope (in tables). Slope is great enough that special 
practices are required to ensure satisfactory 
performance of the soil for a specific use. 

Slow intake (in tables). The slow movement of water 
into the soil. 

Small stones (in tables). Rock fragments less than 3 
inches (7.6 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Soil. A natural, three-dimensional body at the earth's 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
time. 

Soil separates. Mineral particles less than 2 millimeters 
in equivalent diameter and ranging between 
specified size limits. The names and sizes of 
separates recognized in the United States are as 


follows: 
Millime- 
ters 

Very coarse ѕапа............................................ 2.0 to 1.0 
Coarse запа.................................................... 1.0 to 0.5 
Medium ص0‎ +0 007 0.5 to 0.25 
FING: SANG aa 0.25 to 0.10 
Very fine запа............................................. 0.10 to 0.05 
Silt............. ....0.05 to 0.002 
CLAY ————————— less than 0.002 


Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in soil consists of the A, E, and B 
horizons. Generally, the characteristics of the 
material in these horizons are unlike those of the 
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underlying material. The living roots and plant and 
animal activities are largely confined to the solum. 

Stone line. A concentration of coarse fragments in a 
soil. Generally it is indicative of an old weathered 
surface. In a cross section, the line may be one 
fragment or more thick. It generally overlies material 
that weathered in place and is overlain by recent 
sediment of variable thickness. 

Stones. Rock fragments 10 to 24 inches (25 to 60 
centimeters) in diameter. 

Stony. Refers to a soil containing stones in numbers 
that interfere with or prevent tillage. 

Stripcropping. Growing crops in a systematic 
arrangement of strips or bands which provide 
vegetative barriers to wind and water erosion. 

Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. The 
principal forms of soil structure аге—р/аѓу 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), columnar (prisms with 
rounded tops), b/ocky (angular or subangular), and 
granular. Structureless soils are either single grain 
(each grain by itself, as in dune sand) or massive 
(the particles adhering without any regular cleavage, 
as in many hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Subsoiling. Breaking up a compact subsoil by pulling a 
special chisel through the soil. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
about 4 to 10 inches (10 to 25 centimeters). 
Frequently designated as the "plow layer," or the 
"Ap horizon." 

Surface soil. The A, E, AB, and EB horizons. It includes 
all subdivisions of these horizons. 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series 
because they differ in ways too small to be of 
consequence in interpreting their use and behavior. 

Terminal moraine. A belt of thick glacial drift that 
generally marks the termination of important glacial 
advances. 

Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff so 
that water soaks into the soil or flows slowly to a 
prepared outlet. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 
Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
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particles, are sand, loamy sand, sandy loam, loam, 
silt loam, silt, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying "coarse," “fine,” or “very 
fine." 

Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 

Till plain. An extensive flat to undulating area underlain 
by glacial till. 

Tilth, soil. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling emergence, 
and root penetration. 

Toe slope. The outermost inclined surface at the base 
of a hill; part of a foot slope. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 

Trace elements. Chemical elements, for example, zinc, 
cobalt, manganese, copper, and iron, are in soils in 
extremely small amounts. They are essential to plant 
growth. 

Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the lowlands along streams. 

Valley fill. In glaciated regions, material deposited in 
stream valleys by glacial meltwater. In nonglaciated 
regions, alluvium deposited by heavily loaded 
streams. 

Valley train. A long, narrow area of glacial outwash 
confined within a valley by a glacier. 

Variant, soil. A soil having properties sufficiently 
different from those of other known soils to justify a 
new series name, but occurring in such a limited 
geographic area that creation of a new series is not 
justified. 

Variegation. Refers to patterns of contrasting colors 
assumed to be inherited from the parent material 
rather than to be the result of poor drainage. 

Weathering. All physical and chemical changes 
produced in rocks or other deposits at or near the 
earth's surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 

Well graded. Refers to soil material consisting of coarse 
grained particles that are well distributed over a wide 
range in size or diameter. Such soil normally can be 
easily increased in density and bearing properties by 
compaction. Contrasts with poorly graded soil. 

Wilting point (or permanent wilting point). The 
moisture content of soil, on an ovendry basis, at 
which a plant (specifically sunflower) wilts so much 
that it does not recover when placed in a humid, 
dark chamber. 
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TABLE 1.--TEMPERATURE AND PRECIPITATION 


(Recorded in the period 1951-80 at New Ulm, Minnesota) 
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It can be calculated by adding the 


maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which 


* A growing degree day is a unit of heat available for plant growth. 
growth is minimal for the principal crops in the area (50 degrees F). 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


(Recorded in the period 1951-80 at New Ulm, Minnesota) 


ےم _ ——————————————————————————————— 


t 
Temperature 
і 
334 07009 en rae pea __-س_‎ 
Probability | 249 ұ ! 289 F ! 329 р 
| or lower | or lower  ! or lower 
1 ! 1 
1 1 1 
Last freezing ! | ! 
temperature | і i 
in spring: і i 
ў 1 i 
1 year in 10 H i | 
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1 i 1 
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I І 1 
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t 1 1 
First freezing ! | | 
temperature ! l | 
іп Ға11: ! | | 
1 І 1 
1 1 1 
1 year in 10 | | 1 
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1 t 1 
1 1 1 
2 years іп 10 ! } | 
earlier than-- ! Oct. 14 | Oct. 2 ! Sept. 20 
1 1 4 
$ 1 i 
5 years in 10 ! i ! 
earlier than-- | Oct. 24 р Oct. 12 | Sept. 29 
1 1 
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TABLE 3.--GROWING SEASON 


(Recorded in the period 1951-80 at New Ulm, 
Minnesota) 


Daily minimum temperature 
during growing season 


Probability Higher | Higher | Higher 
than | than | than 
1 
24°F | 2896 | 329 Р 
П 
D 
| Days | ays | Days 
9 years in 10 | 174 ! 145 | 124 
H [| 
1 і i 
8 years in 10 ! 181 | 153 | 131 
1 
1 1 1 
5 years іп 10! 195 i 167 І 144 
1 
[| 1 1 
2 years in 10 } 208 І 182 І 158 
т 
1 i ! 
1 уеаг іп 10 | 215 | 190 | 165 
! | 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


Se т б —өыөӨө ө ————  —  -ЮоЮ — ө ———— ———————— pM 


1 1 i 
Map | Soil name i Acres {Percent 

i ——————————————— ا‎ 

i 1 t 

| | | 
8B Sparta loamy sand, 2 to б percent siopes--------------------------------------- -—--| 4101 0.1 
8с Sparta loamy sand, 6 to 15 percent slopes--------- -------------------------.-------- i 380 | 0.1 
27A Dickinson sandy loam, O to 2 percent slopes------- т-------------.-------.--.......... i 960 | 0.2 
278 {Dickinson sandy loam, 2 to 6 percent slopes---------------------------------------- ! 1,700 | 0.4 
31E {Storden loam, 18 to 24 percent slopes----------------------- -------------- --------- | 720 | 0.2 
ЗІР jStorden loam, 24 to 60 percent 51орев--------------------.......................... ! 1,030 ! 0.3 
35 {Blue Earth mucky silt loam---------- a aac a н нынан کے‎ aa i 1,540 | 0.4 
41А {Estherville sandy loam, 0 to 2 percent slopes--------------- -------------- --------- ! 3,870 | 1.0 
41B {Estherville sandy loam, 2 to 6 percent slopes-------------------- وو چمچ ہت‎ ! 2,010 | 0.5 
85 iCalco silty Clay 1оап-------------------.-..-....................................... Н 3,010 | 0.8 
86 [Canisteo clay 1оап--------------------............................-..-....-.... Ti 40,000 | 10.3 
948  |Terril loam, 2 to 6 percent slopes-------------------------- ------------------- ----{ 1,550 | 0.4 
94  |Terril loam, 6 to 12 percent в10ре5-------------------------------..-.............. i 240 | 0.1 
102B {Clarion loam, 1 to 4 percent slopes----------- ------------------------------------. i 25,000 | 6.4 
10282 {Clarion loam, 3 to 6 percent slopes, егойей------------------.-.-................... | 2,8301 0.7 
113 [Webster clay 1оап-----------------------------------------------................... | 50,000 | 13.0 
114 {Glencoe Clay 1оапш--------------------.---........................................-. H 15,600 | 4.0 
1288 [Grogan silt loam, 1 to 6 percent в1орев----------------------------................ i 230! 0.1 
130  jNicollet clay 1оап-----------------------.......................................... } 41,790 | 10.8 
134 {Okoboji silty clay loam------------------------------------------ ------------------ | 21,400 | 5.5 
136 |Майе11а silty clay 1оап-------------------.----................................... | 370 | 0.1 
140 {Spicer silty clay 1оап------------------------...--................................ ! 5401 0.1 
227 [Lemond 1оап-----------------.-..............................-....--Д------.....-..---- | 6,630 | 1.7 
247 {Linder sandy 1оап------------------.-.--........................................ | 3,350 } 0.9 
269 {Millington clay 1оап-----------------------...................................... i 3,000 і 0.8 
281 [Darfur 1о0ап-----------------------.-................................. ------------- | 650 ! 0.2 
282  j|Hanska sandy 1оап--------------------.....-.......................-................... | 4,3601 1.1 
313 [Spillville 1оап----------------------..........................................-.-- Н 1,290 | 0.3 
317 [Oshawa silty clay 1оап----------------------......--.-.-...........................- Е 920 | 0.2 
327A {Dickman sandy loam, O to 2 percent slopes--------------- ----------................. ! 4,020 | 1.0 
3278 {Dickman sandy loam, 2 to 6 percent 51орев--------------------...................... i 2,970 | 0.8 
336 [Delft clay 1оап----------------------.......................-..--.-............... | 1,900! 0.5 
386 {Okoboji шіск----------------------..-....................-...----.-.-........ | 4,060! 1.0 
421B {Ves loam, 1 to 4 percent slopes------------------------------ a E i MC CE i 14,150 і 3.6 
421B2 {Ves loam, 3 to б percent slopes, егойей-------------------.-......................... i 7,170 | 1.8 
423 [Seaforth 1оаш--------------------------...................... же | 14,530 | 3.7 
446  |Normania loam---------- ---------------------....-.................................. i 25,130 | 6.4 
463 ІМіппеізка sandy 1оап----------------------..............................-л----.-.... | 3,080 | 0.8 
487 {Hoopeston sandy 1оап-----------------------..--......................з............ i 920 | 0.2 
495  jZumbro loamy вап4----------------------...-...................... -----------2-..-.. i 3001 0.1 
499 |Напѕка loam, depressional----------------- ---------------.----.---.--.-............. | 3,010 і 0.8 
518 jKalmarville sandy 1оаш-------------------------.----..---...................... ---1 720 і 0.2 
539 [Palms шіск-------------------------...........................................--.- | 7301 0.2 
574  |Du Page loam----------------------------------- ----------.--------..-.............. | 530 і 0.1 
575 {Nishna silty с1ау-----------------.----...-....................-..-.................. i 1,260 | 0.3 
603 Hanlon sandy 1оаш----------------.-----........................................... | 2,020 | 0.5 
611B !Наміск coarse sandy loam, 2 to 6 percent slopes------------------------------------ i 2301 0.1 
611С Hawick coarse sandy loam, 6 to 15 percent slopes----------------------------------- | 4501 0.1 
639  |Ridgeport sandy loam---------------------- шалкан каннан ананна a a | 570 | 0.1 
8208 |Dickman-Clarion complex, 2 to 6 percent slopes------------------------------------- ! 1,6001 0.4 
919 jLemond-Canisteo совр1ех-------------------------..---............................. i 5,400 | 1.4 
9208 |Clarion-Estherville-Storden complex, 2 to 6 percent slopes------------- icm M E ED i 1,640 | 0.4 
920С jClarion-Estherville-Storden complex, 6 to 12 percent slopes------- mmm i iE E | 9401 0.2 
92182 {Clarion-Storden loams, 3 to 6 percent slopes, eroded------------------------------- | 2,430 | 0.6 
921C2 {Clarion-Storden loams, 6 to 12 percent slopes, eroded------------------------------ | 2,540 | 0.7 
923E |Copaston-Rock outcrop complex, 0 to 40 percent slopes------------------------------ i 170 | * 
929 {Е1е1йоп-Сап1зїео сопр1ех------------------------...-............................. i 2,650 | 0.7 
946 |Dickman-Nicollet сопр1ех----------------------.---.---............................ | 3,060 | 0.8 
954B2 |Ves-Storden loams, 2 to 6 percent slopes, eroded--------- -------------------------- | 4,8301 1.2 
954C2 jVes-Storden loams, 6 to 12 percent slopes, eroded---------------------------------- i 2,790 | 0.7 
95402 |Storden-Ves loams, 12 to 18 percent slopes, eroded--------------------------------- i 1,400 | 0.4 
960D2 IStorden-Clarion loams, 12 to 18 percent slopes, eroded----------------------------- | 580 | 0.1 
968 iHanska-Webster сопр1ех-----------------..--...................................... і 4,110 | 1.1 
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See footnote at end of table. 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued 


1 I 
Map | Soil name | Acres {Percent 

symbol | | i 

| | | 
9998 jVes-Storden-Estherville complex, 2 to 6 percent slopes----------------------------- i 9701 0.2 
999C Ves-Storden-Estherville complex, 6 to 12 percent slopes---------------------------- | 9401 0.2 
9990 |Storden-Ves-Hawick complex, 12 to 18 percent slopes-------------------------------- i 5501 0.1 
999F jStorden-Hawick complex, 18 to 50 percent в1оре5-----------------.--................ | 530 і 0.1 
1016 jUdorthents, 1оаду------------------.................................-..----......... i 260 | 0.1 
1027 jUdorthents, wet substratum---------------------------.--- LL eL LLL 2٤ص‎ | 3501 0.1 
1029 {Pits, дгаме +--+ ------ += ла... 0 | 780 į 0.2 
1052 {Okoboji and Palms soils, ponded----~------------------~----.-~--------------------- | 1,990 | 0.5 
1829B jRidgeport Variant loam, 0 to 6 percent 51орез-------------------.................... | 8501 0.2 
1829C |Ridgeport Variant loam, 6 to 15 percent в10рев------------------................... | 2501 0.1 
1833 |Со1апд4 1оаш-------------............................. 000 сссас--65---62- | 2,200} 0.6 
1887 {Millington clay loam, sandy substratum------------~~-----~---~----~----.----.---~-- i 1,360 | 0.3 
1909 {Lemond loam, depressional------------------------------.- LLL 2 2 анн Н 580 | 0.1 
1911F {Storden-Ridgeport Variant loams, 15 to 50 percent slopes--------------------------- i 6501 0.2 
1912 iTilfer Variant clay 1оап---------------...................................-........ i 660 | 0.2 
1917 |Мізһпа silty اوک‎ 9069+ 1ٗ: 2899 | 1,4001 0.4 
1919F {Clarion-Terril loams, 25 to 50 percent в1оре5-------------------.-................. i 3,2701 0.8 
1928 |Напѕка loam, gravelly substratum----------------------------~~-------~----.-------- | 1,610 1 0.4 
1929 {Lemond loam, gravelly substratum----------~--~-----~---------~-------------.---~--- i 2,240 | 0.6 
1930 Dickman sandy loam, moderately wet--------~----------------------------------------. i 5,610 | 1.4 
1931 jEssexville sandy 1о0ап--------------........................--...--..-.--.--.-..... | 580 | 0.1 
| Наксег------------------.................................................... ! 5,500 ! 1.4 

} 172------... 17777=2= 

100.0 | 390,400 | 77 -9كتكب+بت+>-7 بب 1  +++‏ چ شس سس سس رر ود | 

1 


* Less than 0.1 percent. 
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TABLE 5.--PRIME FARMLAND 


(Only the soils considered prime farmland are listed. 


Urban or built-up areas of the soils listed are not 


considered prime farmland. If a soil is prime farmland only under certain conditions, the conditions 


are specified in parentheses after the soil name) 


--------------------------------------------:----------------------------------- 


Мар 


Soil name 


mbol 


—_ уро 


27А Dickinson sandy loam, 0 to 2 percent slopes 

27B Dickinson sandy loam, 2 to 6 percent slopes 

85 ІСаісо silty clay loam (where drained) 

86 \Canisteo clay loam (where drained) 

94B !Теггі1 loam, 2 to 6 percent slopes 

102B ‘Clarion loam, 1 to 4 percent slopes 

102B2 ‘Clarion loam, 3 to 6 percent slopes, eroded 

113 ‘Webster clay loam (where drained) 

114 {Glencoe clay loam (where drained) 

128B ‘Grogan silt loam, 1 to 6 percent slopes 

130 ‘Nicollet clay loam 

134 {Okoboji silty clay loam (where drained) 

136 !Маде1іа silty clay loam (where drained) 

140 {Spicer silty clay loam (where drained) 

227 {Lemond loam (where drained) 

247 ‘Linder sandy loam 

269 ‘Millington clay loam (where drained) 

281 {Darfur loam (where drained) 

282 |НапзКа sandy loam (where drained) 

313 ISpillville loam 

336 ‘Delft clay loam (where drained) 

421B ‘Ves loam, 1 to 4 percent slopes 

421B2 ІУе5 loam, 3 to 6 percent slopes, eroded 

423 {Seaforth loam 

446 INormania loam 

463 \Minneiska sandy loam 

487 'Hoopeston sandy loam 

518 IKalmarville sandy loam (where drained) 

574 Ша Page loam 

603 Hanlon sandy loam 

639 IRidgeport sandy loam 

919 ‘Lemond-Canisteo complex (where drained) 

921B2 'Clarion-Storden loams, 3 to 6 percent slopes, eroded 
929 'Pieldon-Canisteo complex (where drained) 

946 IDickman-Nicollet complex 

954B2 \Ves-Storden loams, 2 to 6 percent slopes, eroded 
968 \Hanska-Webster complex (where drained) 

1833 {Coland loam (where drained) 

1887 ‘Millington clay loam, sandy substratum (where drained) 
1912 ‘Tilfer Variant clay loam (where drained) 

1928 !Hanska loam, gravelly substratum (where drained) 
1929 | Lemond loam, gravelly substratum (where drained) 


ААА Йод 
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TABLE 6.--LAND CAPABILITY CLASSES AND YIELDS PER ACRE OF CROPS 


Absence of a yield indicates that the 


grown on the soil) 


(Yields are those that can be expected under a high level of management. 
soil is not suited to the crop or the crop generally is not 
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TABLE 6.--LAND CAPABILITY CLASSES AND YIELDS PER ACRE OF CROPS--Continued 
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TABLE 6.--LAND CAPABILITY CLASSES AND YIELDS PER ACRE OF CROPS--Continued 
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TABLE 6.--LAND CAPABILITY CLASSES AND YIELDS PER ACRE OF CROPS--Continued 
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Ф о бы іш in | dg tM 1 1 ud tr ter i [| 1 га 12 1 | гч 1 1 
PH ied ia ШЕ 1 a г 10 1 + А гы іы 1 1 t I Q іс ! 1 +4 [| 1 
u 4 1+ ра 1 $¢ to ted 1 1 1 d | od 1 1 % іс | d [| ы 1 1 
я 1 10 ig ig іл 1 ж L| jo i> i> 4 1 1 id I П tw 1 i 
о te 1 t Q ' Q 1 Ф © е 1 Lg a t ( ка П in і ы [| іш ! 1 
ag 10 г 13 іт (> іш г 47 1 1 لډ ۽‎ го 1 го 1 + м І G t te 1 1 
ЗІ Th 1$ 18 18 16 15 38. і ia $B TR d. le IV а | 
Nn іш 1 d tw ы t O 10 aa 1 im го іс, І = ie : 3 | 0 ры 1 dg го iad а O 
tO 1 м 10 iw + O id لد‎ 1 io 1 Ф еш 1 | oH ін IO 10 (es tod | м ес 
Ne 10 tu $1 ры іы - жи l Q а б о U Жы 10 Ба ы I بها‎ is шы го 40 
ао 1 до Qu AO шо хо AY NO от O ша са о чо ча са od © Я с Е 
о + со о Ф о Ф نب ی‎ ax і O Aw шм N N ہے‎ mo CQ ہے‎ о نے ہے‎ rid ہے ہے‎ езі га N NY 
% 592 өш оу» a> an nM ою © ہم‎ oo со ра Om осо со = aw eur са oz по am od 
о о о о о о et a ca a e ہے = اسم‎ a + اسم ہے‎ — a 


See footnote at end of table. 
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TABLE 6.--LAND CAPABILITY CLASSES AND YIELDS PER ACRE OF CROPS--Continued 


[| 1 1 1 i 
Soil name and | Land ! | H i 
map symbol | capability | Согп | Soybeans | Oats | Alfalfa hay 
П 
і t 1 
| 1 Bu | Bu Н Bu | Tons 
| | d | وت‎ | — i 
1930-----------ы.--4----.- i IIIs i 70 Н 25 i 50 } 2.7 
Dickman ! р | | i 
| | | | | 
1931-==-=-==- Missis eiim eei | шч | 100 | 32 | 75 i 4.2 
Essexville i ! | | | 
1 1 1 [| 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


(The symbol < means less than; > means more than. 
to the given height on that soil) 


Soil name and 
map symbol 


27A, 27B------- 


Dickinson 


31bE, 31F------- 


Storden 


Estherville 


94B, 94C------- 


Terril 


Siberian peashrub {Eastern redcedar, 


Ameri 


1 
Siberian peashrub Eastern redcedar, 
| lilac, Tatarian 


<8 


can plum----- 


8-15 


Eastern redcedar, 


Tatarian 
honeysuckle, 
Siberian 
peashrub. 


Eastern redcedar, 


hackberry, 
Tatarian 
honeysuckle, 
Siberian 
peashrub. 


Redosier dogwood 


honeysuckle. 


honeysuckle, 
Siberian 
peashrub, 


northern white- 


cedar. 


Siberian peashrub, 


Tatarian 
honeysuckle, 


lilac, northern 


white-cedar. 


Gray dogwood, 
Siberian 
peashrub, 


redosier dogwood, 


lilac. 


16-25 


Austrian pine, 
jack pine, red 


pine, 
honeylocust, 
green ash, 


Russian-olive, 


Siberian elm. 


Eastern white 
pine, green ash, 
Norway spruce, 
honeylocust, red 
pine, Amur maple, 


hackberry. 


Honeylocust, green 


ash, Russian- 
olive. 


Black ash, tall 
purple willow. 


Honeylocust, jack 
pine, green ash, 
Russian-olive, 


red pine, 


Austrian pine, 


Siberian elm. 


redcedar, bur 
oak, white 
spruce. 


Hackberry, bur 


oak, white 


spruce, eastern 


redcedar. 


Honeylocust, 
Russian-olive, 
Amur maple, blue 
spruce, northern 


white-cedar, 


eastern redcedar. 


26-35 


Siberian elm---- 


Black ash, goiden 
willow, white 


willow. 


Eastern white pine 


Honeylocust, 


golden willow, 


green ash. 


Golden willow, 


honeylocust, 
green ash. 


Eastern white 


pine, green ash. 


Soil Survey 


Absence of an entry indicates that trees generally do not grow 


Eastern 
cottonwood. 


Eastern 
cottonwood. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


H Trees havin redicted 20-year average height, in feet, of-- 
Soil name and 7 TESS Aay 20000706006060 du yar average neigh; in ее 


map symbol <8 8-15 16-25 26-35 235 


асананс ہہ رس‎ о о о т —— с с ————— 


! i } ! 
[| 1 1 [| 
| | i i 
| | | | 
! t 1 1 
102B, 102B2------- ! --- \Gray dogwood, iNorthern white- {Green ash, eastern! --- 
Clarion } | redosier dogwood,! cedar, blue | white pine. ! 
| | lilac, Siberian | spruce, Amur ! | 
i | peashrub. ¦ maple, Russian- ! ! 
| 0 | olive, eastern | | 
} ! | redcedar, і | 
| | | hackberry. ! | 
% 1 [| 1 1 
113--------------- і --- iRedosier dogwood, Hackberry, Amur {Golden willow, (Eastern 
Webster ! | American plum, | maple, northern ! green ash. | cottonwood, 
\ | Tatarian | white-cedar, tall! | silver maple. 
! | honeysuckle. | purple willow, | | 
| ! ! white spruce. | | 
[| 1 1 i 1 
114--------------- ! --- {Redosier dogwood iBlack ash, tall Black willow, | --- 
Glencoe ! | | purple willow. | golden willow, | 
! І | white willow. | 
1 [| 4 t 1 
128B-------- ------ ! --- \Redosier dogwood, {Northern white- {Eastern white | --- 
Grogan i | gray dogwood, | cedar, blue | pine, green ash. | 
! | Siberian | spruce, Russian- | | 
| | peashrub, lilac. | olive, hackberry,} ! 
! } | Amur maple, | | 
| ! | eastern redcedar. | | 
i 1 1 } 1 
130--------------- П --- iRedosier dogwood, {Northern white- {Austrian pine, ‘Silver maple. 
Nicollet і | Tatarian | cedar, white | eastern white | 
| | honeysuckle, | spruce, blue | pine, green ash, | 
} | lilac. | spruce, Amur | hackberry. ! 
| | | sapie. | | 
1 } 1 1 1 
134--------------- | --- IRedosier dogwood {Black ash, tall {Black willow, | --- 
Okoboji | | | purple willow. | white willow, і 
| | | | golden willow. ! 
і 4 1 1 4 
136--------------- ! --- {American plum, \Northern white- !бо1д4еп willow, Silver maple, 
Madelia ! | Tatarian | cedar, white І green ash. | eastern 
! | honeysuckle, | spruce, і і cottonwood. 
і | redosier dogwood. hackberry, Amur | ! 
| і | maple, tall | | 
i ! | purple willow. ! | 
[| i % [| 1 
140--------------- 1 --- ITatarian {Bur oak, !Со1деп willow, |Eastern 
Spicer i ! honeysuckle, | hackberry, white | honeylocust, | cottonwood. 
| | lilac, Siberian | spruce, eastern | green ash. р 
! | peashrub, | redcedar. ! ! 
| | northern white- | і | 
! | cedar. ! і ! 
| | | i | 
227--------------- | --- {Northern white- {Bur oak, {Golden willow, {Eastern 
Lemond | | cedar, Tatarian | hackberry, white | honeylocust, | cottonwood. 
| | honeysuckle, | spruce, eastern | green ash. ! 
! | Siberian | redcedar. ! ! 
| i peashrub, lilac. ! | І 
і 1 1 t 1 
247--------------- ! --- | Вейоѕіег dogwood, {Blue spruce, Amur {Eastern white {Silver maple. 
Linder 1 | Tatarian | maple, white | pine, Austrian | 
! | honeysuckle, | spruce, northern | pine, green ash, | 
і | lilac. i white-cedar. hackberry. | 
1 1 1 t 1 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Soil Survey 


T Trees havin redicted 20-year average height, in feet, of-- 


NOVAE сала YE ауетаче Пел алы OI T ш шш шшш‏ ب 


Soil nam 


e and 


map symbol 


Spillville 


317. 
Oshawa 


327A, 327B- 
Dickman 


Okoboji 


421B, 421B2 
Ves 


Normania 


= 


— oe oe À 


<8 


1 
Siberian peashrub {Eastern redcedar, 


t 
і 
% 
Ц 
4 
1 
Ц 
1 
Ц 
[| 
Н 
1 
1 
i 
t 
1 
[| 
[| 
[ 
1 
1 
1 
[| 
1 
! 
[| 
[| 
1 
1 
[| 
t 
1 
I 
1 
1 
Ц 
П 
1 
1 
1 
1 
1 
Е 
t 
1 
[| 
[| 
[ 
І 
Ц 
[| 
1 
1 
1 
1 
! 
4 
[| 
і 
1 
! 
ў 
i 
1 
1 
1 
[| 
i 


8-15 


Tatarian honey- 
suckle, northern 


white-cedar, 


liiac, Siberian 


peashrub. 


Redosier dogwood, 


Tatarian 
honeysuckle, 


American plum. 


Tatarian 


honeysuckle, 


American plum, 
redosier dogwood. 


Redosier dogwood, 


e 
Tatarian 
honeysuckle, 
lilac. 


Tatarian 
honeysuckle, 
lilac. 


Tatarian 


honeysuckle, 


redosier dogwood, 
American plum. 


Redosier dogwood 


Siberian peashrub, 
redosier dogwood, 
gray dogwood, 

1 


Siberian peashrub, 
lilac, northern 


white-cedar, 
Tatarian 
honeysuckle. 


Lilac, redosier 
dogwood, Tatarian 


honeysuckle. 


16-25 


Hackberry, white 
spruce, eastern 
redcedar, bur 


oak. 


Northern white- 


cedar, white 
spruce, tall 


purple willow, 


Amur maple, 
hackberry. 


Northern white- 


cedar, white 
spruce, tall 


purple willow, 


Amur maple, 
hackberry. 


Northern white- 


cedar, white 
spruce, blue 
spruce, Amur 
maple. 


Green ash, 
honeylocust, red 
pine, jack pine, 
Austrian pine, 
Russian-olive. 


Hackberry, Amur 


maple, white 


spruce, northern 
white-cedar, tall 
purple willow. 


Black ash, tall 
purple willow. 


Eastern redcedar, 
northern white- 


cedar, Amur 
maple, blue 
spruce, 
hackberry, 


Russian-olive. 
Eastern redcedar, 


white spruce, bur 
oak, hackberry. 


Northern white- 


cedar, white 
spruce, blue 
spruce, Amur 
maple. 


26-35 


Honeylocust, 


green ash, golden 
W 


illow. 


Golden willow, 


green ash. 


Golden willow, 


green ash. 


Hackberry, eastern 


white pine, 


Austrian pine, 


green ash. 


Eastern white 
pine, Siberian 


elm. 


Green ash, golden 


willow. 


Black willow, 
white willow, 
golden willow. 


Green ash, eastern 


white pine. 


Green ash, 


honeylocust, 
golden willow. 


Eastern white 
pine, Austrian 
pine, hackberry, 


green ash. 


> 


Eastern 


35 


| cottonwood. 
t 


Eastern 


cottonwood, 


silver 


Eastern 


maple. 


cottonwood, 


silver 


maple. 


Silver maple. 


Silver m 
eastern 
cottonw 


Eastern 
cottonw 


Silver m 


aple, 


ood. 


ood. 


aple. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


| Trees having predicted 20-year average height, in feet, of-- 
ў 


Soil name and 


eastern redcedar.} red pine, green 
ash, honeylocust, 
Russian-olive, 
Siberian elm. 


1 П 1 П 
map symbol | <8 i 8-15 і 16-25 | 26-35 i >35 
| i i Н i 
[L| 1 1 1 1 ` 
| | | | | 
463--------------- і --- iNorthern white- !НаскВеггу, white {Honeylocust, iEastern 
Minneiska ! | cedar, Tatarian | spruce, eastern | golden willow, | cottonwood. 
H | honeysuckle, | redcedar, bur | green ash. Н 
! | lilac, Siberian ! oak. 1 ! 
! | peashrub. | ! 
[| 1 1 і [| 
487--------------- ! --- iNorthern white- {Amur maple, white !Eastern white iSilver maple. 
Hoopeston | | cedar, nannyberry! spruce. | pine, hackberry, ! 
! | viburnum, 1 | red maple, white ! 
! | redosier dogwood, | І ash, green ash. | 
i і lilac. 1 П 1 
i | | i i 
495--------------- ! --- iLilac, Tatarian {Blue spruce, jAustrian pine, iSilver maple. 
Zumbro | | honeysuckle, | northern white- | hackberry, ! 
і | redosier dogwood.| cedar, white | eastern white ! 
! ! | spruce, Amur | pine, green ash. | 
І i | maple. | i 
| | | i i 
499--------------- ! --- {American plum, {Northern white- {Golden willow, Silver maple, 
Hanska | | Tatarian | cedar, white | green ash. | eastern 
! | honeysuckle, | spruce, | | cottonwood. 
| | redosier dogwood. | hackberry, Amur | Н 
! | | maple, tall } | 
| | | purple willow. | | 
1 1 І і П 
518--------------- ! --- {Tatarian Eastern redcedar, Golden willow, {Eastern 
Kalmarville ! | honeysuckle, | hackberry, white | green ash, | cottonwood. 
| | Siberian | spruce, bur oak. ! honeylocust. } 
| | peashrub, lilac, | | | 
! | northern | } } 
| | white-cedar. | ! І 
1 1 1 1 1 
539--------------- {Соттоп ninebark---|Whitebelle {Tall purple willow Golden willow, {Imperial Carolina 
Palms ! | honeysuckle, Amur! | black willow. | poplar. 
| | privet, silky | ! | 
| I | | | 
! ! nannyberry i ! ! 
1 | viburnum, р i 1 
| | Tatarian і ! | 
| | honeysuckle. | | | 
i 1 1 1 1 
574--------------- | --- iNorthern white- Hackberry, bur {Green ash, golden !Fastern 
Du Page ! | cedar, Siberian ! oak, eastern | willow, | cottonwood. 
| | peashrub, lilac, | redcedar, white | honeylocust. ! 
} | Tatarian | spruce. ! ! 
1 | honeysuckle. ! ! ! 
Н i | | i 
575-------------- -ILilac------------- ITatarian iRussían-olive, jHoneylocust, green!Eastern 
Nishna ! | honeysuckle, | eastern redcedar,| ash, golden | cottonwood. 
i | Siberian | blue spruce, | willow. ! 
Н | peashrub. | ponderosa pine, ! ! 
І | | hackberry. ! | 
1 } 1 1 1 
603------------ ven --- iRedosier dogwood, {Amur maple, blue Hackberry, eastern!Silver maple. 
Hanlon i | Tatarian | spruce, white | white pine, і 
і i honeysuckle, | spruce, northern | Austrian pine, |! 
! | 111ас. | white-cedar. ! green ash. І 
1 [| H t + 
611B, 611C-------- iSiberian peashrub {Lilac, Tatarian Jack pine, {Eastern white pine! --- 
Hawick | honeysuckle, | Austrian pine, І 
| | 
1 1 ! 
i ! ! 
| | i 
1 4 1 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


| rees having predicted 20-year average height, in feet, of-- 
Soil name and i H 


у 
1 
пар symbol і «8 
1 
1 


П 1 
| 8-15 H 16-25 i 26-35 ! >35 
| | | | 
1 1 1 1 1 
| | | | | 
639--------------- [Tatarian lEastern redcedar, {Eastern white ] --- ! --- 
Ridgeport ! honeysuckle, | hackberry, | pine, jack pine, | р 
| lilac, Siberian | Manchurian | honeylocust, ! | 
| peashrub. | crabapple. | Russian-olive, | | 
! H | bur oak, green | | 
i H ! ash. | | 
V 3 1 1 1 
t 1 | 1 1 
820B*: ! 1 ! | | 
Dickman---------- Siberian peashrub {Eastern redcedar, {Green ash, {Eastern white | --- 
H | Tatarian ! honeylocust, red ! pine, Siberian | 
1 | honeysuckle, і pine, jack pine, | elm. | 
і | lilac. | Austrian pine, р і 
! І | Russian-olive. ! ! 
i | i i Н 
Clarion---------- H --- !бгау dogwood, ‘Northern white- 'Green ash, eastern! --- 
| | redosier dogwood,| cedar, blue І white pine. | 
H | lilac, Siberian | spruce, Amur | | 
l | peashrub. | maple, Russian- | | 
і | | olive, eastern | ! 
1 | | гейседаг, | H 
і | | hackberry. ! ! 
| 1 1 4% 1 
919%; i | | | | 
Lemond----------- i --- {Northern white- {Bur oak, {Golden willow, ‘Eastern 
1 ¦ cedar, Tatarian | hackberry, white | honeylocust, | cottonwood. 
H | honeysuckle, І spruce, eastern | green ash. | 
і | Siberian | redcedar. | ! 
| | peashrub, lilac. | i | 
i 1 1 і 1 
Canisteo--------- ! --- ‘Siberian peashrub,lHackberry, bur {Golden willow, | Eastern 
| } Tatarian | oak, white | honeylocust, | cottonwood. 
і | honeysuckle, | spruce, eastern | green ash. | 
| | lilac, northern | redcedar. | ! 
! | white-cedar. ! | | 
i 1 1 | } 
920B*, 920С*: | | H i і 
Clarion------- ---! --- Ібгау dogwood, ‘Northern white- {Green ash, eastern} --- 
! | redosier dogwood,! cedar, blue | white pine. | 
| { lilac, Siberian | spruce, Amur ! Н 
| | peashrub. ! maple, Russian- | і 
| | { olive, eastern | ! 
| f | redcedar, ! ! 
i | | hackberry. ! | 
[| і 1 H 1 
Estherville------ !Siberian peashrub {Eastern redcedar, |Honeylocust, jack {Eastern white pine; --- 
! | lilac, Tatarian ! pine, green ash, | ! 
1 | honeysuckle. І Russian-olive, | ! 
| | | гей рїпе, | | 
! H | Austrian pine, і | 
H | | Siberian elm. | і 
П 
i [| 1 1 1 
Storden---------- lAmerican plum----- lEastern redcedar, |Honeylocust, green|Siberian elm------ { --- 
| | hackberry, | ash, Russian- ! ! 
| | Tatarian | olive. ! і 
| ! honeysuckle, ! | i 
i ! Siberian р | | 
Н ¦ peashrub. | | | 
| | | | | 


See footnote at end of table. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


T Trees having predicted 20-year average height, in feet, of-- 
1 


Soil name and 
>35 


[| 
1 
map symbol | <8 8-15 16-25 26-35 
Е 
1 
1 


921B2*, 921C2*: 


1 
i і i 
i | | 
| | | 
1 t t 
| | i 
Clarion---------- | --- Gray dogwood, {Northern white- {Green ash, eastern} --- 
| redosier dogwood,! cedar, blue | white pine. ! 
! lilac, Siberian | spruce, Amur і ! 
| peashrub. | maple, Russian- | ! 
| | olive, eastern | i 
| | гейседаг, | | 
! | hackberry. i | 
| i f | | 
Storden---------- lAmerican plum----- Eastern redcedar, |Honeylocust, green!Siberian elm------ | --- 
H | hackberry, | ash, Russian- ! ! 
| ¦ Tatarian | olive. ! i 
! | honeysuckle, ! ! і 
! | Siberian i | і 
l | peashrub. ! Н і 
i | i f | 
923E*: | | | | | 
Copaston. | і ! ! ! 
| | i Н i 
Rock outcrop. | | i | | 
| } i i | 
929%; i | | | i 
Fieldon---------- | --- !Могёћегп white- {White spruce, jHoneylocust, green|Eastern 
! | cedar, lilac, | eastern redcedar,} ash, golden { cottonwood. 
| | Tatarian | bur oak, | willow. | 
} | honeysuckle, | hackberry. | ! 
| | Siberian 1 ! І 
| | peashrub. | | | 
t ! І [ 1 
Canisteo--------- i --- Siberian peashrub,lHackberry, bur {Golden willow, {Eastern 
H | Tatarian | oak, white ! honeylocust, | cottonwood. 
} | honeysuckle, І spruce, eastern | green ash. і 
} | lilac, northern | redcedar. ! ! 
| | white-cedar. | | ! 
| ! i i | 
946*: | | i ! | 
Dickman---------- {Siberian peashrub !Таїагіап {Austrian pine, {Siberian elm, ! --- 
| | honeysuckle, | green ash, | eastern white і 
Н | lilac, eastern | honeylocust, jack! pine. | 
| | redcedar. ! pine, red pine, | ! 
! ! ! Russian-olive. | | 
І 1 1 1 } 
Nicollet--------- l --- !Ведоѕіег dogwood, {Northern white- {Austrian pine, ISilver maple. 
i | Tatarian і cedar, white | eastern white | 
| | honeysuckle, | spruce, blue | pine, green ash, ! 
| | lilac. | spruce, Amur | hackberry. | 
| i | maple. i | 
| | | i Е 
954B2*, 954C2*: | | | } і 
Ves-------------- | --- iSiberian peashrub,|Eastern redcedar, {Green ash, eastern! --- 
| | redosier dogwood, northern white- ' white pine. Н 
! і gray dogwood, ! cedar, Amur ! i 
! і lilac. | maple, blue ! | 
! | | spruce, i i 
1 | | hackberry, і і 
| i | Russian-olive. | | 
П 1 1 1 } 
Storden------ ----|American plum----- (Eastern redcedar, lHoneylocust, greenlSiberian elm----- -i === 
| | hackberry, | ash, Russian- ! } 
| | Tatarian | olive. | | 
! | honeysuckle, А ! | 
| | Siberian ! і ! 
! | peashrub. | i | 
H 4 $ I 1 
I 4 1 і 1 


See footnote at end of table, 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


1 rees having predicte -year average height, in feet, of-- 
Soil name and i 


р 
і 

map symbol | <8 8-15 16-25 26-35 235 
i 


| 
i 
i 1 1 
t 1 1 
[L| 1 i 
954D2*: | | 
Storden---------- {American plum----- {Eastern redcedar, }Honeylocust, green|Siberian elm------ H --- 
і | hackberry, | ash, Russian- ! ! 
| | Tatarian | olive. | 1 
П | honeysuckle, | 1 | 
| | Siberian 1 і ! 
| | peashrub. | | | 
1 П [| [| 1 
Ves-------------- | --- Siberian peashrub,l|Eastern redcedar, iGreen ash, eastern} --- 
і | redosier dogwood, j northern white- | white pine. i 
! | gray dogwood, | cedar, Amur l ! 
! | lilac. | maple, blue ! і 
i ] | spruce, | | 
| H | hackberry, H і 
! | Russian-olive. і 
[| [] 4 1 1 
96002%: ! | [ А | 
Storden---------- {American plum----- ‘Eastern redcedar, lHoneylocust, green|Siberian elm------ | === 
| | hackberry, | ash, Russian- ! | 
! | Tatarian | olive. i ! 
| | honeysuckle, ! ! Н 
| | Siberian | } ! 
| | peashrub. | | | 
i 1 1 1 1 
Clarion---------- ! --- {Gray dogwood, ‘Northern white- !бгееп ash, eastern} --- 
і | redosier dogwood,! cedar, blue | white pine. ! 
| | lilac, Siberian | spruce, Amur ! ! 
і | peashrub. ! maple, Russian- | ! 
! } | olive, eastern | і 
! | { redcedar, | ! 
| | | hackberry. ! | 
Н j i | Н 
968%; | i | | | 
Hanska----------- ! --- ITatarian {Northern white- {Golden willow, {Eastern 
| honeysuckle, | cedar, white | green ash. | cottonwood, 
| | American plum, | spruce, tall і | silver maple. 
Н | redosier dogwood.| purple willow, | | 
| ! | Amur maple, і i 
| | | hackberry. ! | 
1 П і 4 i 
Webster---------- і --- iRedosier dogwood, Hackberry, Amur | !Сбо1йеп willow, {Eastern 
і | American plum, | maple, northern | green ash. | cottonwood, 
і | Tatarian | white-cedar, tall! | silver maple. 
H ! honeysuckle. | purple willow, | і 
А ! ! white spruce. | ! 
! 1 [| t t 
999B*, 999C*: | | і і і 
Ves-------------- Н --- ‘Siberian peashrub,|Eastern redcedar, |Green ash, eastern} --- 
! | redosier dogwood,} northern white- ! white pine. | 
H | gray dogwood, | cedar, Amur ! | 
| | lilac. | maple, blue ! | 
i | | spruce, i i 
! ! | hackberry, | | 
i | | Russian-olive. | ! 
i 1 1 Н 1 
Storden---------- {American plum----- ‘Eastern redcedar, |Honeylocust, green|Siberian elm------ H --- 
| ! hackberry, | ash, Russian- ! ! 
| | Tatarian | olive. | | 
Н | honeysuckle, | ! ! 
! ¦ Siberian і і | 
| | peashrub. | | | 
1 1 1 [] 1 


See footnote at end of table. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Soil name and 


1 
і 

map symbol ! <8 8-15 16-25 26-35 235 
і 
! 


| | 

{ i i 

П 1 і 

1 1 ٦ 

! i i i 

999B*, 999C*: } і | H H 
Estherville------jSiberian peashrub [Eastern redcedar, lHoneylocust, jack !Eastern white pine! --- 

| | lilac, Tatarian | pine, green ash, ! ! 

| { honeysuckle. | Russian-olive, | ! 

| | ! red pine, ! ! 

1 ! | Austrian pine, | i 

i і | Siberian elm. | i 

| | | | i 

999D*: | ! ! H l 
Storden---------- {American plum----- {Eastern redcedar, lHoneylocust, greeniSiberian elm------ ! --- 

І | hackberry, | ash, Russian- | ! 

! i Tatarian | olive. ! ! 

| | honeysuckle, | ! \ 

! | Siberian | | | 

! | peashrub. H Н | 

| i | | | 
\ез----=-=-------- ! --- {Siberian peashrub,|Eastern redcedar, !Green ash, eastern! --- 

\ | redosier dogwood, northern white- ! white pine. | 

і | gray dogwood, ! cedar, Amur | | 

і | lilac. | maple, blue | ! 

| ! | spruce, i | 

і і | hackberry, ! | 

! І | Russian-olive. | | 

t 1 1 1 1 
Hawick----------- Siberian peashrub Lilac, Tatarian {Jack pine, Eastern white pine} --- 

! | honeysuckle, | Austrian pine, | ! 

Н | eastern гейсейаг.| red pine, green ! 1 

| | | ash, honeylocust,! ! 

| і | Russian-olive, | | 

i | | Siberian elm. і Г 

| | | | | 

999F*: | ! | | і 
Storden---------- {American plum----- jEastern redcedar, }Honeylocust, дгееп!Ѕірегіап elm------ і ==> 

1 | hackberry, | ash, Russian- | | 

| | Tatarian | olive. H H 

і | honeysuckle, | i ! 

і | Siberian | | | 

! | peashrub. ! | 

1 1 1 t i 
Hawick--------- -- Siberian peashrub Lilac, Tatarian Jack pine, Eastern white pine} --- 

| | honeysuckle, | Austrian pine, | д 

i | eastern redcedar.! red pine, green ! | 

! | | ash, honeylocust,! ! 

! ! | Russian-olive, ! ! 

! і ! Siberian elm. ! | 

1 [| t 1 1 

1016, 1027. ! | | | | 

Udorthents ! | ! | | 

1 [| 1 1 [ 

1029*. | | i | i 

Pits | | | i | 

i i i ! | 

1052*: і | | | i 

Okoboji. | | | | ! 

i t i 1 [| 

Palms. р | | | | 

1 1 1 1 1 
18298, 1829C------ {American plum-----|Eastern redcedar, lGreen ash, {Siberian elm------ і --- 

Ridgeport Variant} | Siberian ¦ honeylocust, ! | 

і | peashrub, | Russian-olive. ! і 

| | hackberry, ! | | 

! | Tatarian [ і ! 

| | honeysuckle. | ! ! 

| 4 1 % 1 


See footnote at end of table, 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Н Trees having predicted 20-year average height, in feet, of-- 
Soil name and | 
map symbol ! <8 >35 
О 


і } 

8-15 i 16-25 | 26-35 
р 
і і 


eastern redcedar. 


1 
1 
і 
1 
| 
| | | | | 
t 1 [i [| 1 
1833-------------- і --- IRedosier dogwood, {White spruce, {Golden willow, l Eastern 
Coland 1 | Tatarian ¦ hackberry, | green ash. | cottonwood, 
| | honeysuckle, ! northern white- | | silver maple. 
| | American plum. | cedar, tall | | 
і 1 | purple willow, | i 
| | ! Amur maple. ! 
1 1 1 1 1 
1887-------------- i --- ITatarian \Hackberry, bur ‘Golden willow, l Eastern 
Millington | ¦ honeysuckle, ! oak, white | green ash, | cottonwood. 
! і northern white- | spruce, eastern | honeylocust. ! 
| | cedar, Siberian | redcedar. | | 
| | peashrub, lilac. | | | 
| 
1 і 1 1 1 
1909-------------- і --- {American plum, {Northern white- !бо1деп willow, {Silver maple, 
Lemond ! | Tatarian | cedar, white ! green ash. | eastern 
і | honeysuckle, ¦ spruce, | | cottonwood. 
| | redosier dogwood.} hackberry, Amur | i 
| i | maple, tall Н ! 
| | | purple willow. | 
1911F*: | | | | | 
Storden---------- ‘American plum----- ‘Eastern redcedar, |Honeylocust, green|Siberian elm------ ! --- 
| | hackberry, | ash, Russian- | l 
! | Tatarian | olive. | ! 
А ! honeysuckle, t | | 
| | Siberian і ! | 
H | peashrub. [ | | 
| | | | | 
Ridgeport Variant|American plum----- [Eastern redcedar, | Green ash, {Siberian elm------ ! --- 
! Siberian honey locust 
1 і ! ГА 1 1 
0 | peashrub, | Russian-olive. | ! 
| | hackberry, | ! ! 
| | Tatarian ! ! | 
і | honeysuckle. ! | | 
1 і 
1 1 1 1 1 
1912-------------- H --- |} Табаг1ап {Eastern redcedar, {Golden willow, ! Eastern 
Tilfer Variant | | honeysuckle, | white spruce, ! green ash, | cottonwood. 
| | lilac, Siberian | hackberry, bur | honeylocust. i 
| | peashrub, | oak. | } 
| | northern 1 1 ! 
і | white-cedar. | i | 
1 1 
П 1 1 1 1 
1917-------------- ILilac------------- ITatarian {Russian-olive, {Golden willow, {Eastern 
Nishna H | honeysuckle, | blue spruce, | honeylocust, | cottonwood. 
! | Siberian ¦ eastern redcedar,! green ash. 
i | peashrub. | ponderosa pine, | | 
| | | hackberry. | ! 
1 1 t t 1 
1 1 % 1 1 
1919F*: | | ! i | 
Clarion---------- i --- \Gray dogwood, ‘Northern white- {Green ash, eastern! --- 
H | redosier dogwood,! cedar, blue | white pine. і 
! ¦ lilac, Siberian | spruce, Amur ! Н 
і | peashrub. | maple, Russian- | 1 
} | | olive, eastern | | 
! ! redcedar, | | 
| ! | hackberry. i 1 
| i | | i 
Terril----------- | --- 'Gray dogwood, {Honey locust, ‘Eastern white ! --- 
| і Siberian | Russian-olive, | pine, green ash. | 
| | peashrub, | Amur maple, blue | H 
! | redosier dogwood,! spruce, northern | Н 
! | lilac. | white-cedar, ! ! 
| | | | | 
1 1 t 1 1 
1 1 t 1 1 


See footnote at end of table. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


T Trees having predicted 20-year average height, in feet, of-- 
1 1 


5011 паше апа 


1 
1 } 1 
map symbol І «8 | 8-15 і 16-25 ! 26-35 | >35 
Н | | | | 
І 1 [ [ 1 ` 
| | | | | 
1928-------------- i --- |Tatarian iNorthern white- {Golden willow, jEastern 
Hanska | | honeysuckle, | cedar, white | green ash. | cottonwood, 
| | American plum,  ! spruce, tall | | silver maple. 
! | redosier dogwood. purple willow, | ! 
| H | Amur maple, ! | 
| | | hackberry. І | 
[| 1 1 1 1 
1929-------- ------ і --- [Northern white- [Bur oak, iGolden willow, {Eastern 
Lemond р | Cedar, Tatarian | hackberry, white | honeylocust, | cottonwood. 
і | honeysuckle, | spruce, eastern | green ash. | 
! | Siberian | redcedar. H ! 
| | peashrub, lilac. | | 
1 1 1 1 f 
1930------- ------- Siberian peashrub !Tatarian (Austrian pine, {Siberian elm, ! --- 
Dickman } ! honeysuckle, | green ash, | eastern white ! 
і | lilac, eastern | honeylocust, jack! pine. } 
| | redcedar. | pine, red pine, ! | 
| | | Russian-olive. | | 
і 1 ! i t 
1931-------------- | --- iSiberian peashrub,lHackberry, bur {Golden willow, l Eastern 
Essexville ! | Tatarian | oak, white | honeylocust, | cottonwood. 
! | honeysuckle, { spruce, eastern | green ash. | 
! | lilac, northern ! redcedar. \ i 
| | white-cedar. | | | 
[3 1 | 


a ыы ا‎ 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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(Some terms that describe restrictive soil features are defined in the Glossary. 
of "slight," "moderate," and "severe." 


Soil name and 
map symbol 


TABLE 8.~-RECREATIONAL DEVELOPMENT 


Camp areas 


Picnic areas 


[| 
! Playgrounds 
1 
1 


Paths and trails 


Soil Survey 


See text for definitions 
Absence of an entry indicates that the soil was not rated) 


Golf fairways 


102B, 102B2------ 


Clarion 


Nicollet 


| slope. 


| ponding, 
| excess humus. 
1 


і 
{Slight--~------- 


| flooding, 
І wetness. 
[| 
i 


| Moderate: 
| slope. 
t 


[| 

1 

‘Moderate: 
¦ slope. 
1 
1 
1 


1 
1 
1 
1 
1 
1 
1 
і 
1 
|беуеге: 
| 51оре. 
1 
| беуеге: 
П 
1 
1 
1 
1 
} 
t 


ponding, 
excess humus. 


Moderate: 
wetness. 


Moderate: 
wetness. 


slope. 


[| 

1 

| Модегафе: 
| wetness. 
1 
t 
1 
i 
1 
i 


iModerate: 
slope. 


1 

! Severe: 
| 51оре. 
1 
1 


\Moderate: 
slope. 


Severe: 
slope. 


і 

1 

1 

[| 

[| 

1 

1 

} 

і 

| 
Severe: 

| slope. 

1 

1 

бетеге: 

| excess humus, 
| ponding. 

1 
1 


IModerate: 


¦ small stones. 
1 

І 

IModerate: 
slope, 

small stones. 


Severe: 
wetness. 


Severe: 
wetness. 

Moderate: 

| slope. 

П 

H 

| беуеге: 

| slope. 

L| 

1 

| Moderate: 

slope. 


1 

1 

0 

t 

| беуеге: 

| wetness. 
i 

| Severe: 

| ponding. 
1 


|i Moderate: 
| Slope. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
ponding, 
excess humus. 


Moderate: 
wetness. 


Moderate: 
wetness. 


Moderate: 
wetness. 


Severe: 
ponding. 


droughty. 


droughty, 


slope. 


Severe: 
slope. 


Severe: 
ponding. 


Moderate: 
1 


Moderate: 


Moderate: 


Moderate: 
wetness. 


Slight. 


Moderate: 


{ Slope. 


1 
Slight. 


Moderate: 
wetness. 


Severe: 
ponding. 


í 
1 
і 
1 
1 
1 
1 
1 
1 
i 
[| 
1 
iSlight. 
[| 
slight. 


i 
[| 
l 
Moderate: 
i 
1 
1 
[| 


wetness, 
flooding. 


| droughty. 


droughty. 
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TABLE 8.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and 
map symbol 


Camp areas 


1 
t 
134-------------“----- ISevere: Ібеуеге: 
Okoboji | ponding. | ponding. 
І | 
136------------------- Severe: Moderate: 
Madelia | wetness. і wetness. 
t 
1 i 
140------------------- | Зеуеге: iModerate: 
Spicer | wetness. | wetness. 
i % [| 
1 1 
227------------------- iSevere: Moderate: 
Lemond | wetness. | wetness. 
t 
1 1 
Ly A slight ---------- ‘Slight Á———À 
Linder ! i 
1 [| 
і 1 
269------- ------------ | Зеуеге: Moderate: 
Millington | flooding, | wetness. 
| wetness. 1 
1 [| 
1 1 
281------------------- | Зеуеге: iModerate: 
Darfur | wetness. | wetness. 
1 
[| [| 
282------------------- | беуеге: iModerate: 
Hanska | wetness. | wetness. 
I 1 
313 کے کے ٦د ہا‎ кеше ж жез өн өк өк ш ее ав حم‎ нə че | Severe: 1511966 کہ سے ہر ہے ہم‎ 
Spillville | flooding. | 
1 і 
317------------------- Ібеуеге: I Severe: 
Oshawa | flooding, | ponding. 
! ponding. | 
і і 
327A------------------ Slight „m {Slight تتت‎ ——— 
Dickman | i 
327В------------------ ISlight---------- {Slight------- 
Dickman | 
1 і 
336------------------- | Зеуеге: iModerate: 
Delft | wetness. | wetness, 
! ! percs slowly. 
1 1 
386------------------- l Severe: | Severe: 
Okoboji | ponding. | ponding. 
t 1 
1 і 
421B, 421B2----------- {Slight ——— A {Slight =. 
Ves | | 
р [| 
423------------------- iSlight ---------- {Slight------- 
Seaforth 1 І 
[| t 
1 1 
446------------------- ISlight---------- IS1ight------- 
Normania | | 
1 
1 1 
463------------------- | беуеге: {Slight --------. 
Minneiska | flooding. ! 
! I 
1 ٦ 
487--------- ---------- !Slight---------- !Slight------- 
Hoopeston | | 
1 1 
495---------2----------- \Severe: ISlight------- 
Zumbro flooding. | 
+ 
I 


Picnic areas 


Playgrounds Paths and trails 


і 1 
Ї | 
1 t 
П 1 
і 1 
1 1 
4 1 
1 1 
| i 
! Severe: | Severe: 
! ponding. | ponding. 
! 
4 1 
l Severe: iModerate: 
wetness. і wetness. 
1 i 
Ібеуеге: Moderate: 
| wetness. | wetness. 
1 1 
Severe: I Moderate: 
| wetness. | wetness. 
1 
1 і 
Sg مسر‎ 
1 
| | 
| Severe: IModerate: 
| wetness. | wetness. 
4 t 
| 
I Severe: \Moderate: 
| wetness. | wetness. 
р 
1 [| 
Severe: Moderate: 
! wetness. | wetness. 
і 
1 1 
iModerate: ISlight---------- 
! flooding. | 
t i 
ISevere: I Severe: 
| ponding, | ponding. 
| flooding. і 
і 1 
I 
IS1ight---------- !Slight---------- 
1 1 
| | 
\Moderate: IS1ight---------- 
| slope. | 
1 
і 1 
ISevere: | Moderate: 
| wetness. | wetness. 
| i 
i i 
| Severe: |беуеге: 
| ponding. | ponding. 
П 
1 1 
Moderate: iSlight---------- 
| slope. П 
1 1 
1 i 
Moderate: iSlight---------- 
| slope. | 
т 
1 1 
[S1ight---------- вы 
| | 
Moderate: ISlight---------- 
| flooding. | 
Li [| 
t 1 
IS11ght---------- !Slight---------- 
! | 
| 1 
IS1ight---------- ISlight---------- 
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Golf fairways 


Severe: 
ponding. 


wetness. 


Moderate: 
wetness. 


Moderate: 


t 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

i 

1 

i 
IModerate: 
1 

t 

1 

I 

[| 

! 

[| 

1 

1 

1 

І 

і 

| wetness. 
1 
Рр 


Moderate: 
wetness, 
flooding. 


wetness. 


П 
[| 
1 
1 
1 
4 
1 
1 
1 
| 
Moderate: 
| 
1 
IModerate: 
| wetness. 
t 


1 
Moderate: 


t 

1 

1 

Severe: 

| ponding, 
| flocding. 
І 

t 


| droughty. 
1 
1 


iModerate: 
droughty. 


Moderate: 
wetness. 


1 
1 
1 
1 
1 
І 
[| 
1 
1 
1 
i 
бетеге: 

| ponding. 
{Slight. 


і 
iSlight. 
р 


15119. 


iModerate: 
| flooding. 
[| 


1 
slight. 
1 


ISlight. 
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TABLE 8.--RECREATIONAL DEVELOPMENT--Continued 


1 
Soil name and і Сапр агеа5 Picnic areas Playgrounds Golf fairways 
map symbol | 
1 
[| 


[| 1 і 1 
t [| [| i 
| ! i ! 
| | | | 
! | i ! | 
[ [| I [| 1 
499------------------- iSevere: Severe: Severe: Severe: Severe: 
Hanska | ponding. | ponding. | ponding. | ponding. ! ponding. 
518--------------“----- | Severe: | Severe: Severe: (Severe: ISevere: 
Kalmarville | flooding, | wetness. і wetness. | wetness. | wetness. 
1 м ы . t 1 ! 
| etness | | | | 
539------------------- ! Severe: \Severe: ‘Severe: l Severe: | Severe: 
Palms | ponding, | ponding, | ponding, | ponding, | ponding, 
| excess humus. | excess humus. | excess humus. | excess humus. | excess humus. 
t 1 I 1 
1 i 1 t i 
574------------------- | Severe: iSlight---------- iModerate: {Slight---------- iModerate: 
Du Page | flooding. | flooding. ! ¦ flooding. 
+ { 1 
t 1 1 1 1 
575------------------- | Зеуеге: | Зеуеге: \Severe: Severe: Severe: 
Nishna | flooding, | too clayey. | too clayey, | too clayey. | too clayey. 
р wetness, | | wetness. | | 
| too clayey. | ! ! ! 
1 } t ! 1 
[| 1 і 1 і 
603------------------- | Зеуеге: iSlight--~------- iModerate: iSlight---------- iModerate: 
Hanlon | flooding. | flooding. ! | flooding. 
[] 1 1 1 1 
611В------------------ ISlight---------- iISlight---------- IModerate: ISlight---------- | Moderate: 
Hawick і | | slope. i | droughty. 
1 t t 1 1 
611C------------------ ‘Moderate: Moderate: I Severe: IS1ight---------- Moderate: 
Hawick 1 slope. | slope. | slope. | | droughty, 
| | | | | slope 
1 1 1 1 
639------------------- ISlight---------- !Slight---------- ISlight---------- !Slight---------- ‘Slight. 
Ridgeport | ! | | | 
[| I 1 t і 
в2ОВ*: | | | | | 
Dickman-------------- iSlight---------- iSlight---------- iModerate: iSlight---------- iModerate: 
| | | slope. | | droughty. 
1 1 1 і 1 
Clarion-------------- ISlight---------- ISlight---------- | Модега*е: ISlight---------- Slight. 
| | slope. | | 
1 1 i 1 1 
919*: i | | | H 
Lemond--------------- \Severe: IModerate: |беуеге: iModerate: Moderate: 
| wetness. ¦ wetness. | wetness. | wetness. wetness. 
4 ! ! 1 
П 1 1 t 1 
Canisteo------------- Ібеуеге: IModerate: ISevere: IModerate: | Moderate: 
| wetness. | wetness. | wetness. | wetness. | wetness. 
1 І t t 
[| 1 t t 1 
920B*: | | | | | 
Clarion-------------- {Slight---------- ISlight---------- iModerate: {Slight ---------- Slight. 
! [| 
[ р 1 slope. H ! 
4 1 t [| 1 
і 1 [| 1 1 
Estherville---------- ISlight---------- ISlight---------- | Модегаее: !Slight---------- Moderate: 
| ! | slope, | | droughty. 
| | | small stones. | | 
0 
1 1 I | 1 
Storden-------------- ISlight---------- ISlight---------- Moderate: IS1ight---------- Slight. 
! | | slope. | ! 
[| 
1 1 1 і 1 
920C*: | | | | 
Clarion-------------- iModerate: ‘Moderate: Severe: ISlight---------- IModerate: 
| slope. | slope. | slope. | | slope. 
1 1 ! 


See footnote at end of table. 
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Soil name and 
map symbol 


920C*: 
Estherville---------- 


Storden-------------- 


921B2*: 


Storden-------------.- 


921C2*: 
Clarion-------------- 


Storden------------.- 


923E*: 
Copaston------------- 


Rock outcrop. 
929*; 
Fieldon-------------- 


Canisteo------------- 


946*: 
Dickman-------------- 


Nicollet------------- 


954B2*: 


Storden-------------- 


954C2*: 


Storden-------------- 


95402%: 
біогдеп-------------- 


TABLE 8.--RECREATIONAL DEVELOPMENT--Continued 


Camp areas Picnic areas Playgrounds 


1 
1 
t 
П 
! 
1 
П 
І 
т 
t 
| 
Moderate: Moderate: Severe: ISlight------- 
! 51оре. slope. slope. 
1 1 
| | 
IModerate: Moderate: Severe: IS1light------- 
| 51оре. slope. slope. 
4 ! 
i | 
iSlight---------- ISlight---------- | Moderate: iSlight~------ 
! | | slope. | 
1 
1 1 H [L| 
iSlight---------- iSlight---------- iModerate: ISlight------- 
| i | slope. | 
[| [| П 1 
| ! ! ! 
1 1 1 [| 
iModerate: IModerate: i Severe: iSlight------- 
| slope. | slope. | slope. | 
1 I [| 
[| [| 1 1 
Moderate: !Moderate: | Severe: iSlight------- 
і slope. | slope. | slope. | 
| | | | 
| | | i 
! Severe: I Severe: i Severe: {Slight------- 
| depth to rock. | depth to rock. ! slope, ! 
| i t depth to rock. | 
i і i i 
П І 1 1 
і 1 П i 
[| 1 і 1 
| | | 
! Е П і 
ISevere: IModerate: | беуеге: Moderate: 
| wetness. ¦ wetness. | wetness. ! wetness. 
1 1 [| 
[| 1 і 1 
Severe: Moderate: | Severe: Moderate: 
| wetness. } wetness. | wetness. | wetness. 
| | | | 
1 П t 1 
ISlight---------- IS1ight---------- ISlight---------- !Slight------- 
1 ! ! [| 
IS1ight---------- IS1light---------- ISlight---------- IS1ight------- 
| | | | 
1 1 1 1 
iSlight---------- |Slight---------- Moderate: }Slight------- 
і | | slope. | 
1 1 1 і 
iSlight---------- |Slight---------- Moderate: iSlight~------ 
| | ! slope. ! 
[| t t ٦ 
1 1 t H 
i | | i 
Moderate: Moderate: ‘severe: ISlight------- 
| slope. | slope. | slope. | 
1 
і 1 1 1 
IModerate: | Moderate: Ібеуеге: {Slight------- 
| slope. ¦ slope. | slope. Н 
| | | | 
| | | i 
‘Severe: ISevere: ISevere: |Модега*е: 
| slope. | slope. | slope. ! slope. 
1 1 
1 1 t 


See footnote at end of table, 


Paths and trails 


Golf fairways 


Moderate: 
| droughty, 
! slope. 
1 


iModerate: 


| slope. 
1 


{Slight. 


t 
[| 


! 
iSlight. 
t 


i Moderate: 
siope. 
1 


IModerate: 


slope. 


| Severe: 
depth to rock. 


wetness. 


Moderate: 


I 

1 

1 

1 

1 

1 

t 

1 

t 

t 

| 
IModerate: 
1 

1 

[| 

5 

| 

| wetness. 
1 
[| 
[| 
[| 


Moderate: 
! droughty. 


і 
(Slight. 


1 
{Slight. 


H 
1 


р 
iSlight. 


iModerate: 
| slope. 

[| 

і 
iModerate: 


slope. 
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122 


Soil name and 
map symbol 


1016, 1027. 
Udorthents 


Camp areas 


TABLE 8.--RECREATIONAL DEVELOPMENT--Continued 


Picnic areas Playgrounds 


Paths and trails 


і 1 1 
| | | 
| | i 
[| [| [| 
і 1 і 
1 1 t 
i | ! 
954р2%; | | | 
Ves------------------ I бетеге: l Severe: Severe: ‘Moderate: 
! slope. | slope. і slope. | slope. 
1 
€ | | | | 
Storden-------------- ‘Severe: I Severe: I Severe: IModerate: 
| slope. | slope. slope. І slope. 
[| [| 1 [| 
Clarion-------------- ISevere: ISevere: iSevere: IModerate: 
slope. | slope. | slope. І slope. 
1 1 1 1 
968%; | | i i 
HansKa-------------- -!беуеге: Moderate: ! Severe: Moderate: 
¦ wetness. | wetness. ¦ wetness. | wetness. 
і [| 1 [| 
1 1 } H 
Webster-------------- ISevere: \Moderate: | Зеуеге: Moderate: 
! wetness. | wetness. | wetness. | wetness. 
1 1 1 1 
і 1 і 1 
9998* : | | | | 
Ves------------------ ISlight---------- !Slight---------- Moderate: !Slight---------- 
i | | Slope. | 
| | | | 
Storden-------------- iSlight---------- iS1ight---------- iModerate: |Slight---------- 
i i ! slope. i 
| | | | 
Estherville---------- IS1ight---------- IS1ight---------- 'Moderate: !Slight---------- 
| р | Slope, i 
| ! | small stones. | 
П [| [| 
i П 1 1 
999С*: | | | | 
Ves------------------ Moderate: Moderate : I Severe: ISlight---------- 
| slope. | slope. | slope. ! 
1 1 і I 
Storden-------------- i Moderate: Moderate: Severe: iSlight---------- 
i slope. | slope. | 51оре. р 
[| [| [| 1 
Estherville---------- ‘Moderate: IModerate: severe: ISlight---------- 
| slope. ! slope. ¦ slope. | 
| | i | 
i ! ! i 
999D* : ! | ! i 
Storden-------------- | Severe: Severe: l Severe | Moderate: 
| slope. ! slope. | slope. | slope. 
1 1 1 1 
1 1 1 [] 
Уес------------------ l Severe: | Severe: ! Severe: ‘Moderate: 
| slope. | slope. | slope. і slope. 
і 1 1 1 
Hawick--------------- | Severe: l Severe: ! Severe: | Mođerate: 
| slope. | slope. | slope. | slope. 
1 1 П ! 
1 ! П [| 
999F*: | | ! | 
Storden-------------- | Severe: Severe: I Severe: ! Severe: 
| Slope. slope. | slope. ! slope. 
1 1 1 
Наміск--------------- Severe: severe: I Severe: l Severe: 
slope. { slope. | slope. | slope. 
| | i 
[| 1 1 
i i i 
1 H 1 
1 1 1 


See footnote at 


end of table. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
wetness. 


Moderate: 
wetness. 


Slight. 


1 
1 
1 
1 
| 
IModerate: 


droughty. 


Slight. 


Moderate: 
Slope. 

1 

Moderate: 

| slope. 

1 


i Moderate: 


droughty, 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 
Severe: 


slope. 


Severe: 
slope. 
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Brown County, Minnesota 


TABLE 8.--RECREATIONAL DEVELOPMENT--Continued 


П 
Soil name and | Camp areas 

1] 

і 

[| 


map symbol 


і 

1 

І 
1029*. | 
Pits i 

[| 

i 
1052*: А 
Okoboji-------------- "бетеге: 

| ponding. 

1 

4 
Palms---------------- | Severe: 

! ponding, 

¦ excess humus. 

t 

і 
18298----------------- IS1light---------- 


1829С----------------- Moderate: 
Ridgeport Variant ¦ slope. 
| 
1 
| 
1833------------------ | Severe: 
Coland | flooding, 
| wetness. 
[| 
[| 
1887------------------ l Severe: 
Millington | flooding, 
! wetness. 
1 
1909------------------ (Severe: 
Lemond | ponding. 
1911F*: 
Storden------------- = f Severe: 
slope. 


slope. 

П 
1912------------------ iSevere: 
Tilfer Variant | wetness. 

| 
1917------------------ | Severe: 
Nishna | flooding, 

| ponding, 

р too clayey. 

[| 
1919F*: | 
Clarion-------------- Severe: 

| slope. 

1 
Terril--------------- iSevere: 

| slope. 

1 
1928------------------ | Severe: 
Hanska | wetness. 

$ 
1929------------------ | беуеге: 
Lemond | wetness. 


See footnote at end of table. 


Picnic areas 


Severe: 
ponding. 


Severe: 
ponding, 
excess humus. 


Moderate: 
slope. 


Moderate: 
wetness. 


Moderate: 
wetness. 


Severe: 
ponding. 


Severe: 
slope. 


slope. 


Moderate: 
wetness. 


Severe: 
ponding, 
too clayey. 


Severe: 
Slope. 


Severe: 
slope. 


Moderate: 
wetness. 


Moderate: 


1 
t 
[| 
[| 
1 
1 
1 
! 
[| 
[| 
1 
1 
1 
I 
і 
t 
1 
1 
1 
1 
H 
t 
1 
t 
і 
{ 
1 
1 
1 
i 
і 
t 
1 
1 
і 
1 
I 
1 
{ 
[| 
1 
[| 
1 
1 
1 
[| 
у 
Severe: 
t 
і 
1 
1 
1 
1 
1 
1 
1 
1 
1 
t 
1 
1 
[| 
[| 
1 
1 
! 
1 
1 
1 
1 
1 
I 
} 
1 
1 
1 
[| 
і 
і 
1 
1 
[| 
[| 
1 
1 
[| 
1 
1 
1 
1 
٦ 
| wetness. 
1 
1 


бе 
р 
е 
Мо 


S 
S 


depth to rock. 


Se 
5 


бе 
W 


Se 
м 


Playgrounds 


vere: 
onding, 
xcess humus. 


derate: 
lope, 
mall stones, 


vere: 
lope. 


vere: 
etness. 


vere: 
etness. 


Severe: 
ponding. 


Severe: 


5 


бе 
5 


Se 


lope. 


vere: 
lope. 


vere: 


wetness. 


Se 


vere: 


too clayey, 
ponding, 


f 


Se 
S 


Se 
5 


Зе 
м 


Se 
м 


looding. 
vere: 
lope. 


vere: 
lope. 


vere: 
etness. 


vere: 
etness. 


Paths and trails 


Severe: 
ponding. 


Severe: 
ponding, 
excess humus. 


Moderate: 
wetness. 


Moderate: 
wetness. 


Severe: 
slope. 


Moderate: 
wetness. 


Severe: 
ponding. 


Moderate: 
wetness. 


Moderate: 
wetness. 


Severe: 
ponding. 


Severe: 
ponding, 


Moderate: 
droughty, 


Moderate: 
droughty, 
slope, 


depth to rock. 


Moderate: 
wetness, 
flooding. 


Moderate: 
wetness, 
flooding. 

Severe: 
ponding. 

Severe: 
slope. 

Severe: 
slope. 


wetness, 


depth to rock. 


Severe: 
ponding, 
flooding, 


too clayey. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
wetness. 


Moderate: 


1 
1 
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[| 
[| 
[| 
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1 
1 
{ 
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1 
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[| 
[| 
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1 
1 
t 
4 
1 
1 
1 
1 
¦ wetness. 
1 
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Golf fairways 


excess humus. 


depth to rock. 
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124 Soil Survey 


TABLE 8.--RECREATIONAL DEVELOPMENT--Continued 


1 1 [| і 1 
Soil name and | Camp areas | Picnic areas | Playgrounds {Paths and trails} Golf fairways 
map symbol l | | | i 
Е 1 I 1 1 
! ! 1 1 1 
t t 1 i t 
| | | | | 
1930------------------ iSlight---------- {Slight---------- iS1ight---------- ISlight---------- iModerate: 
Dickman ! | | | | droughty. 
1 1 1 1 [| 
1931------------------ I Severe: ‘Severe: I Severe: l Severe: l Severe: 
Essexville wetness. | wetness. | wetness. ! wetness. | wetness. 
1 i i 
і 1 ! | 


* See description of the map unit for composition and behavior characteristics of the map unit. 


125 


Brown County, vuririesota 


TABLE 9.--WILDLIFE HABITAT 


Absence of an entry indicates that the 


(See text for definitions of "good," "fair," "poor," and "very poor." 
soil was not rated) 
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TABLE 9.--WILDLIFE HABITAT--Continued 


{Potential as habitat for-- 


otential for habitat elements 
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TABLE 9.--WILDLIFE HABITAT--Continued 


Brown County, Minnesota 
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130 Soil Survey 
TABLE 9.--WILDLIFE HABITAT--Continued 
1 Potential for habitat elements TPotential as habitat for-- 
Soil name and H г Wild | | H T 1 | T 
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* See description of the map unit for composition and behavior characteristics of the map unit. 


Brown County, Minnesota 


TABLE 10.--BUILDING SITE DEVELOPMENT 


(Some terms that describe restrictive soil features are defined in the Glossary. 


"slight," "moderate," and "severe." 
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See text for definitions of 


Absence of an entry indicates that the soil was not rated. 


The 


information in this table indicates the dominant soil condition but does not eliminate the need for onsite 
investigation) 


Soil name and 
map symbol 
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31E, 31F---------- 
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| Severe: 
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| Slope. 


excess humus, 
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without 


Moderate: 
slope. 


Severe: 
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ponding, 
low strength. 
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flooding, 
wetness, 
shrink-swell. 
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wetness. 
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| frost action. 
1 
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droughty. 
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droughty, 
slope. 
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Slight. 
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


Soil name and 


[| 

! Shallow 
map symbol | 

П 

4 
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excavations 


Dwellings 
with 


Dwellings 


Small 


buildings 


Local roads 
and streets 


Soil Survey 


Lawns and 
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П 
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128B-------------- | Зеуеге: i 
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1 1 i 
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1 1 і 
| | | 
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Okoboji | ponding. | ponding, ! ponding, 
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1 1 t 
| | ! 
136--------------- Severe: l Severe: | Severe: 
Mađelia | wetness. | wetness. ! wetness. 
Г [| П 
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| | | 
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


Shallow 
excavations 


Soil name and 
map symbol 


Dwellings 
without 


Dwellings 
with 


Small 
commercial 


Local roads 
and streets 
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Lawns and 
landscaping 


basements basements buildings 


421B-------------- !Slight--------- ISlight--------- 
Ves E і 
! [| 
4 1 
| | 
421B2------------- ISlight--------- ISlight--------- 
Ves | | 
| | 
| | 
423--------------- (Moderate: 15114һ%--------- 
Seaforth | wetness. і 
І 1 
і 1 
446--------------- | Moderate: iSlight-----~--- 
Normania | wetness. | 
1 І 
[| 1 
463--------------- |беуеге: Severe: 
Minneiska | cutbanks cave. } flooding. 
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495--------------- ISevere l Severe: 
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1 
1 1 
611С-------------- | Severe: iModerate: 
Hawick | cutbanks cave. | slope. 
| | 
639--------------- Severe: {SLight--------- 
Ridgeport ! cutbanks cave. i 
1 
1 t 


Moderate: 
wetness. 


|i Moderate: 


wetness. 


Severe: 
flooding. 


i Moderate: 


wetness. 


vere: 
looding. 


rho 


Severe: 
ponding. 


evere: 
flooding, 
wetness. 


Severe: 
ponding, 
low strength. 


Severe: 
flooding. 


Severe: 
flooding, 
wetness, 
shrink-swell. 


Severe: 
flooding. 


ISlight 


Moderate: 
slope. 


Moderate: 


slope. 


—À— — 


Severe: 
ponding. 


Severe: 
flooding, 
wetness. 


Severe: 
ponding, 
low strength. 


vere; 
looding. 


= O 


Severe: 
shrink-swell, 
wetness, 
flooding. 


Severe: 
flooding. 


i Moderate: 


slope. 


Severe: 
slope. 


Moderate: 
| low strength, 
| frost action. 
1 
Moderate: 

| low strength, 
| frost action. 
[| 


vere: 
looding. 


rh Ф 


Moderate: 
flooding. 


Severe: 
ponding, 
frost action. 


Severe: 
wetness, 
flooding, 
frost action. 


Severe: 
ponding, 
frost action, 
subsides. 


evere: 

low strength, 
flooding. 
Severe: 
flooding, 

low strength, 
shrink-swell. 


Severe: 
flooding. 


slope. 


Slight. 
Slight. 


Slight. 
Slight. 


Moderate: 
flooding. 


Slight. 
Slight. 


Severe: 
ponding. 


Severe: 
wetness. 


Severe: 
ponding, 
excess humus. 


Moderate: 
flooding. 


Severe: 
too clayey. 


Moderate: 
flooding. 


1 


iModerate: 


droughty. 


Moderate: 
droughty, 
slope. 

Moderate: 


І droughty. 
[| 
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


Shallow 


1 

| Small 
excavations | 

П 

1 


commercial 


Lawns and 
landscaping 


Local roads 
and streets 


Dwellings 
without 


Dwellings 


with 


1 
Soil name and | 
map symbol | 


basements basements buildings 


1 
H 
1 
: | 
Dickman---------- Severe: iSlight-------=- {Slight---<-- 
! cutbanks cave. ! i 
1 
1 1 
Clarion---------- ЕС анне !S1light--------- S1ight------ 
1 
| | i 
1 П П 
919%; | i | 
Lemond-------- --- | Severe: ‘Severe: ISevere: 
| cutbanks сауе,! wetness. І wetness. 
! wetness. | } 
1 1 1 
1 1 t 
Canisteo--------- ISevere: Severe: | Severe: 
| wetness. ¦ wetness. | wetness. 
1 
| | | 
[| i [| 
920B*: i | i 
Clarion---------- ISlight--------- ISlight---------|Slight------ 
t 1 t 
| | | 
Estherville------ | Зеуеге: ISlight--------- {Slight------ --- 
| cutbanks cave.! | 
1 I 
Storden---------- {Slight یودن‎ {Slight سی ہر‎ jSlight------ 
| | | 
920С%: і | | 
Clarion------- -2--|Moderate: IModerate: IModerate: 
| slope. І slope. ! slope. 
| j i 
| | | 
Estherville------ | Severe: | Moderate: IModerate: 
| cutbanks cave.} slope. | slope. 
1 } 
| | | 
Storden---------- Moderate: !Moderate: Moderate: 
¦ slope. ¦ slope. ¦ slope. 
H | i 
1 1 | 
1 1 і 
921B2*: [ H і 
Clarion---------- {Slight ت‎ iS1ight---------iSlight pem 
} 
| | | 
Storden---------- gh !Slight--------- {Slight---~-- 
[| 
! ! i 
1 1 4 
921C2*: | | { 
Clarion---------- iModerate: ‘Moderate: Moderate: 
| slope. | slope. | slope. 
i i i 
| | | 
Storden---------- Moderate: Moderate: ‘Moderate: 
slope. ¦ slope. ! slope. 
1 
i | 
t 1 
923E*: | | 
Copaston--------- | Severe: | Severe: 
t 


depth to rock.; depth to rock. | 


Rock outcrop. 


Uu 
Ф 
< 
А 
Ф 
ae 


See footnote at end of table. 


depth to rock. 


\Moderate: 
І slope. 


+ 
Moderate: 
slope. 


Severe: 
wetness. 


Severe: 
wetness. 


Moderate: 


! slope. 


І 

Moderate: 

| slope. 

1 

| Moderate: 
slope. 


Severe: 
slope. 


slope. 


Severe: 


1 

П 

1 

1 

i 

t 

[| 

1 

1 

t 

1 

1 

1 

| 

| Severe: 
1 

1 

П 

1 

1 

[| 

! 

| slope. 
1 
[| 
і 
{ 


1 
\Moderate: 
| віоре. 

П 
Moderate: 


slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope, 
depth to rock. 


frost action. 


Severe: 
low strength, 
frost action. 


Moderate: 
frost action. 


Moderate: 
slope, 
frost action. 


Moderate: 
slope. 


Moderate: 
slope, 
frost action. 


Moderate: 
frost action. 


Moderate: 
frost action. 


Moderate: 
slope, 
frost action. 


Moderate: 
slope, 
frost action. 


Severe: 
depth to rock. 


!Модегаќе: 
droughty. 


Slight. 


Moderate: 
wetness. 


Moderate: 
wetness. 


Slight. 
IModerate: 
¦ droughty. 
Slight. 


Moderate: 
slope. 


Moderate: 
droughty, 
slope. 


Moderate: 
slope. 


Slight. 


Slight. 


Moderate: 
slope. 


Moderate: 
Slope. 


Severe: 
depth to rock. 


Brown County, Minnesota 


Soil name and 
map symbol 


TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


| Shallow 
| excavations 
j| 


1 

| Dwellings 
і without 
| 
| 


Dwellings 
with 
basements 


Small 
commercial 


Local roads 
and streets 
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1 
| Lawns and 
І landscaping 


і basements j buildings і 


929*: 
Fieldon---------- 


Storden---------- 


954С2%; 


Storden---------- 


954D2*: 
Storden---------- 


See footnote 


ISevere: 

| cutbanks cave, 
| wetness. 

| 

1 


! Severe: 
wetness. 


| Severe: 
¦ cutbanks cave. 
L| 


1 
IModerate: 
| wetness. 


| Модега*е: 
slope. 


|j cutbanks cave, 
| wetness. 

t 

[| 

ISevere: 


| wetness. 
! 
| 
1 
1 


at end of table. 


Severe: 
wetness. 


Severe: 
wetness. 


Moderate: 
Shrink-swell. 


Moderate: 
Slope. 


Moderate: 
slope. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


Moderate: 
wetness. 


Moderate: 
wetness. 


Moderate: 


Slope. 


Moderate: 


slope. 


Severe: 
wetness. 


Severe: 
wetness. 


1 
1 
1 
1 
[| 
1 
1 
1 
[| 
i 
| 
Severe: 1S 
1 
1 
1 
1 
1 
1 
[| 
і 
| 
[| 
1 
[| 
і 


frost action. 


[| 
1 
I 
1 
[| 
1 
i 
Moderate: \Moderate: 
| slope. | low strength, 
І ! frost action. 
1 1 
Moderate: Moderate: 
i slope. | frost action. 
[| 
| | 
Ібеуеге: Moderate: 
| slope. | low strength, 
| | Slope, 
1 | frost action. 
1 [| 
1 1 
| Severe: | Модега{е: 
| slope. | slope, 
| i frost action. 
| | 
| | 
| беуеге: Severe: 
| slope. | slope. 
1 
! 1 
\Severe: i Severe: 
| slope. | slope. 
| | 
| | 
i Severe: ‘Severe: 
| slope. І slope. 
1 t 
t 1 
Severe: Severe: 
| slope. | slope. 
| | 
i | 
|беуеге: ібеуеге: 
| wetness. | frost action. 
| | 
Severe: ! бетеге: 
| wetness. | low strength, 
frost action. 
I 1 


evere: 
wetness. frost action. 
Severe: Severe: 
wetness. low strength, 
frost action. 
| 
Slight--------- ISlight--------- 
1 
| 
Moderate: | Severe: 
shrink-swell. low strength, 


Moderate: 
wetness. 


Moderate: 
wetness. 


Moderate: 
droughty. 


р 
р 
| 
(51196. 
і 
р 
І 
I 
і 
і 
і 
р 
і 


Slight. 
Slight. 


Moderate: 
slope. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
wetness. 


Moderate: 


! 
t 
t 
t 
[| 
i 
1 
1 
I 
1 
1 
1 
I 
1 
1 
1 
Рр 
П 
1 
1 
1 
1 
I 
і 
1 
1 
П 
t 
і 
1 
[| 
[| 
П 
[| 
1 
[| 
ў 
Ц 
t 
} 
1 
t 
[| 
1 
I 
t 
1 
1 
[| 
[| 
1 
i 
1 
П 
1 
1 
t 
! 
1 
1 
[| 
1 
1 
1 
1 
1 
! 
1 
1 
1 
1 
1 
| wetness. 
1 

і 

1 

1 
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


Shallow 


Soil name and ! 
| excavations 
i 
1 


map symbol 


Dwellings 
without 


Small 
commercial 


Dwellings 
with 


П 1 
1 1 
1 1 
| | 
basements | basements ! buildings 
1 } 
! | 
} 1 
1 | 


999B*: ! ! 
Ves-------------- {Slight~-------- iSlight--------- |Slight--------- |Moderate: 
І i і | Slope. 
1 1 t | 
1 1 1 1 
| | | | 
Storden---------- iSlight--------- ISlight--------- iSlight--------- |Moderate: 
| } 1 ! slope. 
| | | | 
Estherville------ Severe: ISlight--------- ISlight--------- iModerate: 
| cutbanks cave. ! і | slope. 
1 1 [| | 
1 1 1 | 
999C*: | | р р 
Уев-------------- (Moderate: iModerate: (Moderate: Severe: 
! slope. i slope. | slope. | slope. 
1 П 
| | | | 
[| 1 t П] 
| | | | 
Storden---------- iModerate: iModerate: iModerate: iSevere: 
| slope. | slope. | slope. | slope. 
| | | | 
| | | | 
Estherville------ Severe: Moderate: Moderate: | Severe: 
| cutbanks cave. | slope. | slope. | slope. 
1 1 
| | | | 
1 } 1 1 
999р*: ! i i i 
Storden---------- ISevere: Ібеуеге: iSevere: | беуеге: 
| slope. | slope. | 51оре. | slope. 
1 
і 1 1 1 
Үе5-------------- Ібеуеге: Ібеуеге: Ібеуеге: iSevere: 
| slope. | slope. slope. ! slope. 
1 1 t 1 
Hawick----------- \Severe: I Severe: Ібеуеге: I Severe: 
| cutbanks cave,! slope. | slope. ¦ slope. 
| slope. | | ! 
! | i | 
999Ғғ%; | | | i 
Storden---------- | Severe: Severe: l Severe: | Severe: 
| slope. і slope. ! slope. | slope. 
1 
1 1 1 П 
Hawick----------- Severe: Severe: I Severe: l Severe: 
| cutbanks cave,! slope. | slope. | slope. 
| slope. | ! | 
| 4 1 1 
i [| + 1 
1016, 1027. | i i | 
Udorthents | | ! | 
1 П 
1 1 і 1 
1029. | | | ! 
Pits ! | i | 
1 1 1 ! 
1 1 П 1 
1052*: | | | | 
Okoboji---------- ! Severe: | Severe: Severe: Severe: 
| ponding. | ponding, | ponding, і ponding, 
| І shrink-swell. | shrink-swell. ! shrink-swell. 
1 [| 
| | | | 
Palms------------ l Severe: | Severe: Severe: Severe: 
excess humus, | ponding, | ponding, | ponding, 
| low strength. | low strength. | low strength. 
) 1 1 
| | Е 
4 1 1 


1 
1 
! ponding. 
i 
[| 
1 


See footnote at end of table. 


Local roads 
and streets 


Moderate: 
low strength, 
frost action. 
Moderate: 
frost action. 


Moderate: 
slope, 
frost action. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
low strength, 
ponding, 
frost action. 


Severe: 
ponding, 
frost action, 
subsides. 


Soil Survey 


Lawns and 
landscaping 


Slight. 


Slight. 


Moderate: 


| droughty. 
1 
1 


Moderate: 
slope. 


Moderate: 
slope. 


Moderate: 
droughty, 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
Slope. 


Severe: 
ponding. 


Severe: 
ponding, 


I 
і 
1 
і 
1 
1 
1 
1 
i 
1 
t 
П 
1 
1 
1 
т 
1 
1 
t 
1 
1 
I 
[| 
1 
1 
і 
1 
і 
1 
П 
1 
І 
1 
1 
1 
1 
1 
П 
1 
П 
1 
t 
1 
1 
1 
I 
1 
[| 
1 
[| 
1 
1 
1 
1 
1 
1 
[i 
1 
1 
[| 
1 
t 
1 
1 
1 
1 
t 
1 
1 
1 
1 
1 
1 
1 
1 
1 
! 
і 
1 
1 
1 
і 
1 
i 
П 
1 
1 
1 
} 
1 
1 
t 
1 
1 
| excess humus. 
1 

i 

1 

1 
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Soil name and 
map symbol 


Shallow 
excavations 


TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


Dwellings 
with 


Dwellings 


Smali 
commercial 


Local roads 


137 


Lawns and 


basements basements buildings 


Lemond 


1911F*: 
Storden---------- 


Ridgeport Variant 


1919F*: 
Clarion---------- 


Terril----------- 


iSevere: 


ISevere: 


cutbanks 
ponding. 


¦ slope. 
1 
1 
i Severe: 


1 cutbanks 
slope. 


| cutbanks 
| wetness. 
i 
1 


ібеуеге: 


t 
4 
1 
without l 
| 
1 
1 


1 
Slight--------- IModerate: 


cave. | depth to rock. 
| 
Moderate: \Moderate: 
cave.| slope. | depth to rock, 
| | slope. 
| | 
| i 
| Severe: | Severe: 
| flooding, | flooding, 
| wetness, | wetness, 
| shrink-swell. | shrink-swell. 
1 1 
1 t 
I Severe: |беуеге: 
cave,| flooding, | flooding, 
| wetness. | wetness. 
| | 
i | 
I Severe: ! Severe: 
cave,! ponding. | ponding. 
[| 1 
| | 
1 1 
| 
{беуеге: Severe: 
| slope. | slope. 
1 
1 1 
severe: l Severe: 
cave, | slope. slope. 
| | 
i Severe: ! Severe: 
| wetness. | wetness. 
| | 
| | 
| Severe: Severe: 
| flooding, | flooding, 
| ponding, | ponding, 
| shrink-swell. | shrink-swell. 
1 I 
| | 
| беуеге: | Зеуеге: 
! slope. | slope. 
1 [| 
1 [| 
‘Severe: Ібеуеге: 
| slope. | slope. 
| | 
| | 
‘Severe: I Severe: 
cave,| wetness. | wetness. 
[| 1 
| | 
Severe: ‘Severe: 
cave,| wetness. | wetness. 
1 t 
| | 
\Slight--------- Moderate: 
cave. | ¦ depth to rock. 
[| 1 
| | 
| Severe: I Severe: 
cave,| wetness. ! wetness. 
| | 
! 


flooding, 
wetness, 
shrink-swell. 


Severe: 
flooding, 
wetness. 


Severe: 
ponding. 


Severe: 
wetness. 


Severe: 
slope. 


Severe: 


slope. 


Severe: 
wetness. 


Severe: 
wetness. 


І 
! 
І 
| and streets 
П 
1 
i 
1 
1 


Moderate: 
slope. 


Severe: 
low strength, 
flooding, 
frost action. 


Severe: 
low strength, 
flooding, 
frost action, 


Severe: 
ponding, 
frost action. 


slope. 


vere: 
ow strength, 
rost action. 


the Ф 


vere: 
ow strength, 
onding, 
looding. 


ню بر‎ D 


Severe: 
low strength, 
slope. 


Severe: 
frost action. 


vere: 
rost action. 


tho 


і 
1 
! 
і 
[| 
1 
1 
1 
1 
1 
1 
1 
1 
4 
1 
1 
1 
1 
1 
1 
1 
1 
[| 
1 
1 
1 
1 
1 
1 
1 
і 
1 
{ 
1 
1 
і 
% 
1 
І 
t 
1 
І 
1 
1 
І 
1 
t 
1 
! 
[| 
1 
1 
| Severe: 
1 
t 
1 
П 
1 
1 
1 
1 
П 
1 
1 
П 
1 
1 
1 
{ 
1 
і 
І 
і 
1 
t 
! 
i 
1 
t 
1 
t 
% 
1 
1 
1 
1 
1 
1 
1 
1 
t 
[ 
1 
і 
t 
і 
1 
1 
[| 
1 
і 
1 
} 
! 
4 
1 
| 
1 


1 
t 
1 
! landscaping 
1 
1 
i 


і 

Moderate: 
droughty, 
depth to rock. 


Moderate: 
droughty, 


slope, 
depth to rock. 


Moderate: 
wetness, 
flooding. 


Moderate: 
wetness, 
flooding. 


Severe: 
ponding. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
wetness, 
depth to rock. 


Severe: 
ponding, 
flooding, 
too clayey. 


Severe: 
slope. 
Severe: 


slope. 


Moderate: 
wetness. 


Moderate: 
wetness. 


\Moderate: 
droughty, 
depth to rock. 


Severe: 
wetness. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 11.--SANITARY FACILITIES 


(Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "good," and other terms. Absence of an entry indicates that the soil was not rated. The 
information in this table indicates the dominant soil condition but does not eliminate the need for 
onsite investigation) 


Trench 
sanitary 


Soil name and Septic tank 


absorption 


Sewage lagoon 
areas 


Area 
sanitary 


Daily cover 
for landfill 


і 
1 
map symbol ! 


ў 
і 
[| 
i 
| fields | 
t [| 
1 
1 
1 
1 


1 1 
f 1 
! 1 
| | 
{landfill | landfill 
| | | | 
8В------------------ iSevere: | беуеге: | беуеге: Severe: Poor: 
Sparta | poor filter. ¦ seepage. | seepage, | seepage. | seepage, 
| | | too sandy. р | too sandy. 
1 t t 
і 1 { [| 1 
8С------------------ iSevere: Ібеуеге: Severe: Severe: Poor: 
Sparta | poor filter. | seepage, | seepage, | seepage. | seepage, 
! ! slope. | too sandy. | | too sandy. 
1 1 1 П 
[| 1 1 1 1 
27А, 27B------------ Severe: Severe: I Severe: | беуеге: ‘Poor: 
Dickinson | poor filter. | seepage. | seepage, | seepage. | seepage, 
! | | too sandy. ! | too sandy. 
1 і t 1 
i { ! [| 1 
31E, 31F----------- -lSevere: ISevere: Severe: Severe: Poor: 
Storden | slope. | 51оре. | Slope. { slope. | siope. 
1 1 
1 1 1 1 ( 
35-------- ---------- |Зеуеге: | Зеуеге: |беуеге: i Severe: | Poor: 
Blue Earth | ponding. | ponding. | ponding, | ponding. | hard to pack, 
| | | excess humus. | | ponding. 
1 1 1 
i ! П [| 1 
41A, 41В------------ |беуеге: | Severe: ібеуеге: iSevere: Poor: 
Estherville | poor filter. | seepage. | seepage, | seepage. ¦ seepage, 
і } | too sandy. ! | too sandy, 
| | | | ! small stones. 
[| 1 1 1 [| 
85------------------ | беуеге: Severe: бетеге: | Severe: | Poor: 
Calco | flooding, | flooding, | flooding, | flooding, | wetness. 
| wetness. ! wetness. | wetness. | wetness. 
1 [| 1 1 1 
86------------------ | Зеуеге: | Severe: |беуеге: severe: !Роог: 
Canisteo ! wetness. | wetness. | wetness. | wetness. і wetness. 
І 1 1 
і П 1 J 
94B----------------- ISlight---------- Moderate: {Moderate : iSlight--~----- iFair: 
Terril | | зеераде, | too clayey. l | too clayey. 
| E | | | 
Н 1 і 1 | 
94С----------------- | Модега*е: iSevere: Moderate: Moderate: | Разг: 
Terril | slope. | slope. ! slope, | slope. | too clayey, 
| | | too clayey. | | Slope. 
1 і 1 ў 1 
1028, 10282------ --—-|[Slight---------- IModerate: ISlight--------- \Slight-------- і Good. 
Clarion І | slope, | | | 
| | сеераде. | | | 
! 1 1 t 1 
113----------------- | Severe: | Severe: | Severe: | Severe: | Poor: 
Webster і wetness. ! wetness. | wetness. | wetness. | wetness. 
1 П [| 1 1 
114---------- ------- | Severe: ISevere: ‘Severe: ‘Severe: iPoor: 
Glencoe | percs slowly, | ponding. | ponding, | ponding. | ponding, 
| ponding. | | excess humus. ! | hard to pack. 
1 1 
1 + 1 1 1 
128B---------------- [Slight---------- | бетеге: | Зеуеге: Severe: Good. 
Grogan | | seepage. seepage. І ѕеераде. | 
1 П 
1 і 4 1 1 
130----------------- | Severe: | Severe: | Severe: i Severe: Fair: 
Nicollet | wetness. | wetness. | wetness. wetness. | wetness. 
I t f 1 
[] 1 1 1 П 
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TABLE 11.--SANITARY FACILITIES--Continued 


[| 1 I 1 [| 
Soil name and | Septic tank | Sewage lagoon ! Trench | Агеа | Daily cover 
map symbol | absorption | areas | sanitary | sanitary | for landfill 
| fields | | landfill ! landfill 1 
[| 1 l 1 [| ы 
| | | ! ! 
134----------------- ! Severe: \Severe: | Severe: I Severe: | Poor: 
Okoboji | ponding, | ponding. ! ponding, | ponding. | too clayey, 
| percs slowly. ! | too clayey. ! | hard to pack, 
| | | | ponding. 
| | | | | 
136----------------- І Severe: | Severe: ‘Severe: l Severe: | Poor: 
Madelia р wetness. | wetness. | wetness. | wetness. | wetness. 
1 1 1 1 1 
140----------------- ISevere: | Severe: | Severe: I Severe: | Poor: 
Spicer | wetness. | wetness. | wetness. | wetness. | wetness. 
1 1 1 } 1 
227--------- -T------- Severe: ! бетеге: | Severe: Severe: | Poor: 
Lemond | wetness, | seepage, | seepage, | seepage, | seepage, 
| poor filter. | wetness. | wetness, | wetness. | too sandy, 
! | | too sandy. | | wetness. 
[| t 1 1 t 
247----------------- iSevere: ‘Severe: Severe: ‘Severe: ! Poor: 
Linder | wetness, | seepage, | seepage, | seepage, | seepage, 
| poor filter. | wetness. | wetness, | wetness. | small stones, 
І i too sandy. ! | too sandy. 
[| 1 [ 1 t 
269----------------- | Severe: | Severe: ! Severe: ! Severe: | Poor: 
Millington | flooding, ! wetness, | flooding, { flooding, | wetness. 
| wetness. | flooding. i wetness. | wetness. ! 
1 4% 1 1 1 
281-------------- --- | Severe: ! Severe; |беуеге: l Severe: | Poor: 
Darfur | wetness. | seepage, | seepage, | seepage, | too sandy, 
| | wetness. | wetness, | wetness. | wetness. 
i } | too sandy. I Н 
| | | | | 
282----------------- Severe: ‘Severe: Severe: Severe: | Poor: 
Hanska | wetness, | seepage, | seepage, | seepage, | seepage, 
| poor filter. | wetness. | wetness, | wetness. | too sandy, 
| ! І too sandy. | | wetness. 
і 1 1 1 t 
313----------------- l Severe: | Severe: | Severe: \Severe: \Fair: 
Spillville | wetness, | wetness, | wetness, | wetness, | wetness. 
| flooding. | seepage, | seepage, ! flooding. 
i | flooding. | flooding. ! | 
1 1 1 1 $ 
317----------------- ISevere: Severe: severe: Severe: Poor: 
Oshawa | flooding, ! flooding, | flooding, | flooding, | ponding. 
| ponding, | ponding. | ponding. | ponding. | 
| percs slowly. | | і 
П n П 1 t 
327A, 327B---------- | Severe: Severe: Severe: Severe: Poor: 
Dickman | poor filter. | seepage. | seepage, | seepage. | seepage, 
| | too sandy. | | too sandy. 
1 1 1 1 1 
336----------------- | Severe: ISevere: l Severe: | Severe: | Poor: 
Delft | wetness, | wetness. | wetness. | wetness. | wetness. 
| percs slowly. | ! | | 
1 ! 1 1 1 
386----------------- | Severe: | Severe: Severe: | Severe: | Poor: 
Okoboji | ponding, | ponding, | ponding, | ponding, | too clayey, 
| percs slowly. | excess humus. | too clayey. | excess humus. | hard to pack, 
| р | | | ponding. 
| | ] | i 
421B, 421B2--------- ISlight----------- Moderate: Slight ----------- І51194Һ%----------- Good. 
Ves і seepage, ! ! 
i | | 
[| і 1 
1 1 1 


t 
П 
| slope. 
1 
1 
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Soil name and 
map symbol 


1 

| Septic tank 
! absorption 
1 
! 


Sewage lagoon 
areas 


TABLE 11.--SANITARY FACILITIES--Continued 


Soil Survey 


Daily cover 
for landfill 


fields | 


423------------- iSevere: 
Seaforth ! wetness. 
1 
446------------- |беуеге: 
Normania | wetness. 
і 
1 
463----------- ------ Severe: 
Minneiska | flooding, 
| wetness, 
i 
| 
487------------- (Severe: 
Hoopeston | wetness, 
| poor filter. 
| 
495---------------- =| Severe: 
Zumbro | poor filter. 
I 
| 
499-------------- iSevere: 
Hanska | ponding, 
| poor filter. 
Ц 
| 
518-------------- |Зеуеге: 
Kalmarville | flooding, 
| wetness. 
1 
| 
539-------------- iSevere: 
Palms | subsides, 
| ponding. 
| 
574-------------- Severe: 
Du Page | flooding. 
| 
575------------- Ібеуеге: 
Nishna | flooding, 
| percs slowly, 
| wetness. 
1 
1 
603-------------- severe: 
Hanlon | flooding, 
| wetness. 
| 
611B------------- | Severe: 
Hawick | poor filter. 
| 
t 
i 
611C------------ ----|Severe: 
Hawick | poor filter. 
| 
1 
р 
639------------- | беуеге: 
Ridgeport | poor filter. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
seepage, 
flooding, 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage. 


Severe: 
seepage, 
ponding. 


Severe: 
seepage, 
flooding, 
wetness. 


Severe: 
Seepage, 


ponding. 


Severe: 
flooding, 
wetness. 


Severe: 
seepage, 
flooding, 
wetness. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Severe: 
seepage. 


ee تی رر کے س کے کے ہش ہر کے کے کے س‎ er کے‎ ее 


excess humus, 


і 1 
| Trench ! Агеа 
i sanitary i sanitary 
| landfill ! landfill 
J і 
| i 
| беуеге: Ібеуеге: 
| wetness. | wetness. 
[| 
1 1 
! бетеге: Severe: 
! wetness. | wetness. 
1 1 
severe: Severe: 
| flooding, | flooding, 
| seepage, | seepage, 
| wetness. | wetness. 
1 
1 і 
!Ѕеуеге: I Severe: 
¦ seepage, ¦ seepage, 
| wetness, | wetness. 
| too sandy. | 
1 [| 
[| [| 
Severe: Severe: 
| seepage. | seepage. 
1 
| | 
ISevere: ISevere: 
| seepage, | seepage, 
| ponding, | ponding. 
| too sandy. | 
I 1 
1 1 
Severe: | Severe: 
| flooding, | flooding, 
| seepage, | wetness, 
| wetness. | seepage. 
1 1 
4 1 
Severe: Severe: 
| ponding, | ponding, 
! excess humus. ! seepage. 
| | 
| Severe: | Severe: 
| flooding, | flooding. 
| wetness. ! 
1 
1 1 
| Severe: l Severe: 
| flooding, | flooding, 
| wetness, | wetness. 
| too clayey. | 
1 
[| 1 
Ібеуеге: | беуеге: 
| flooding, | flooding, 
| seepage, | seepage, 
| wetness. ! wetness. 
1 t 
‘Severe: l Severe: 
| seepage, | seepage. 
1 1 
| too sandy. | 
| Н 
| i 
ISevere: ISevere: 
| seepage, | seepage. 
| too sandy. ! 
i | 
i | 
\Severe: I Severe: 
| seepage. | seepage. 
[| ! 
4 i 


Fair: 
wetness. 


Fair: 
wetness. 


Fair: 
wetness. 


Poor: 
Seepage, 
too sandy. 


Fair: 
too sandy, 
thin layer. 


Poor: 
Seepage, 
too sandy, 
ponding. 


Poor: 
wetness. 


Poor: 
ponding, 
excess humus. 


Good. 


Poor: 

too clayey, 
hard to pack, 
wetness. 


Fair: 
wetness. 


Poor: 
seepage, 
too sandy, 
small stones. 


Poor: 
seepage, 
too sandy, 
small stones. 


Poor: 
thin layer. 


ee we سے می سے سے معد کے سے‎ ана سے سے‎ ee а аа سے سے سے‎ ee می سے‎ rr کے سب‎ ee аца ری س کے سے سے‎ ee eee سے کک تم کے سے سی ہک‎ een سے سے ےہ سے کے کے سے یہ سے سے کے سے سے سے کے کے‎ ewes سے کہ ہے کے یہک کے ہے‎ RN 
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TABLE 11.--SANITARY FACILITIES--Continued 


[ [| 1 1 1 
Soil name and | Septic tank | Sewage lagoon | Trench ! Агеа | Daily cover 
map symbol | absorption ! агеав i sanitary і sanitary | for landfill 
1 fields ( ! landfill ! landfill Г 
1 1 1 1 1 & 
1 4 1 1 1 
1 i 1 t 1 
820B*: ! i | i | 
Dickman------------ ISevere: | Severe: ‘Severe: Severe: l Poor: 
| poor filter. | seepage. | seepage, | seepage. | seepage, 
| | | too sandy. ! too sandy. 
1 H 1 | 1 
Clarion------------ !Slight----------- Moderate: !Slight----------- !Slight----------- ! Good. 
1 1 lo e 1 1 1 
фе | | | 
1 з Seepage. i 1 1 
| | i Н | 
919*: | | i ! | 
Lemond------------- iSevere: Severe: I Severe: iSevere: l Poor: 
| wetness, | seepage, | seepage, | seepage, | seepage, 
і poor filter. | wetness. | wetness, | wetness. | too sandy, 
і І | too sandy. | | wetness. 
} 4 1 П 1 
Canisteo----------- I Severe: Severe: l Severe: | Зеуеге: l Poor: 
! wetness. і wetness. ! wetness. | wetness. 1 wetness. 
[] [| 1 1 1 
920B*: ! і ! і | 
Clarion------------ ISlight----------- Moderate: ISlight----------- ISlight----------- Good. 
4 1 10 е П t [| 
і سے وا‎ Н | Н 
І 1 Seepage. П | П 
1 | i | | 
Estherville-------- l Severe: I Severe: l Severe: | Severe: | Poor: 
! poor filter. | seepage. | seepage, | seepage. | seepage, 
! і ! too sandy. | ! too sandy, 
! | | | | small stones. 
1 t 1 1 [| 
Storden------------ ISiight------ -----!Модегабе: ISlight----------- iSlight----------- Good. 
i | seepage, i | i 
| | slope. i | | 
| ! ! | i 
920C*: | | | i | 
Clarion------------ IModerate: ISevere: IModerate: iModerate: Fair: 
! slope. | 51оре. | slope. | slope. | slope. 
1 1 ! 1 I 
Estherville-------- | Зеуеге: iSevere: \Severe: ібеуеге: !Роог: 
І poor filter. | seepage, | seepage, | seepage. | seepage, 
! ¦ slope. | too sandy. | | too sandy, 
| | | | | small stones. 
1 i 1 1 П 
Storden------------ ‘Moderate: ISevere: IModerate: Moderate: \Fair: 
| 51оре. | slope. | slope. ! slope. ` | slope. 
1 1 1 П t 
921B2*: ! ! ! Н Н 
Clarion------------ 1Slight----------- ‘Moderate: {Slight----------- ISlight----------- Good. 
| | 51оре, i | | 
i | seepage. i | i 
| | | i } 
Storden------------ ISlight----------- ‘Moderate: \Slight~-------- 2--lSlight----------- Good. 
| | Seepage, i | ! 
| | slopes | | | 
1 1 1 1 1 
921C2*: i | i | | 
Clarion------------ Moderate: Severe: IModerate: IModerate: Fair: 
| slope. | slope. ! slope. | slope. | 51оре. 
1 1 1 1 1 
Storden------------ IModerate: 'Severe: Moderate: Moderate: lFair: 
| slope. | slope. ! slope. | slope. | slope. 
і t 1 1 1 


See footnote at end of table. 
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TABLE 11.--SANITARY FACILITIES--Continued 


1 1 1 1 
Soil name and | Septic tank | Sewage lagoon | Trench | Агеа | Daily cover 
map symbol | absorption і агеаз і sanitary ] sanitary | for landfill 
| fields | } landfill | landfill ! 
1 і t 1 t 
| | i Н | 
923E*: | | | | ! 
Copaston----------- | Severe: ‘Severe: Severe: Severe: ! Poor: 
І depth to rock. | seepage, | depth to rock, | depth to rock, | depth to rock. 
! | depth to rock, | seepage. | seepage. | 
| | slope. | i i 
| | | | | 
Rock outcrop. ! ! } } | 
| | | | | 
929%; | | | i i 
Fieldon------------ I Severe: I Severe: | Severe: l Severe: Poor: 
| wetness. | seepage, ¦ seepage, ¦ seepage, | too sandy, 
| | wetness. | wetness, | wetness. | wetness. 
і too sandy. ! 
1 і і 1 1 
| | i | | 
Canisteo----------- ібеуеге: Severe: | Severe: ISevere: l Poor: 
i wetness. | wetness. | wetness. | wetness. | wetness. 
1 
1 1 1 1 1 
946*: i | i | | 
Dickman------------ Ібеуеге: ISevere: i Severe: ISevere: I Poor: 
| wetness, | seepage, | seepage, ¦ seepage, ¦ seepage, 
! poor filter. | wetness. | wetness, | wetness. | too sandy. 
1 1 t 
| р і too sandy. H і 
t [| 1 1 1 
1 1 1 і 
Nicollet----------- Severe: | Severe: | Severe: I Severe: Fair: 
| wetness. | wetness. | wetness. | wetness. | wetness. 
1 1 1 1 1 
954B2*: | ! | | | 
Уез---------------- iSlight----------- \Moderate: [Slight----------- ISlight----------- 1 Good. 
| | seepage, | і і 
| | Slope. | | | 
і і 1 і 4 
Storden------------ ISlight----------- | Moderate: |Slight----------- ISlight----------- 1Good. 
| | seepage, ! ! ! 
| | slope. i | | 
| | | | | 
954С2%; ! ! ! | | 
Уе5---------------- iModerate: Severe: Moderate: Moderate: Fair: 
| slope. | slope. | віоре. | slope. | slope. 
Storden------------ IModerate: | Severe: | Moderate: iModerate: |Fair: 
| slope. | slope. | slope. | slope. | slope. 
Н 1 П i 
1 0 1 1 4 
954D2*: 1 ! ! і | 
Storden------------ Severe: ! Severe: І Severe: I Severe: | Poor: 
| 51оре. ! slope. | 51оре. | slope. | slope. 
1 1 t t 1 
Уев---------------- |беуеге: Severe: !Severe: Severe: I Poor: 
| slope. | slope. | slope. | slope. slope. 
! 1 L| 
1 1 1 i 1 
960D2*: ! H | } і 
Storden------------ Severe: \Severe: ISevere: ISevere: | Poor: 
slope. | 51оре. | slope. | slope. ! slope. 
% 
і 1 [] 1 і 
Clarion------------ | Severe: | Severe: | Severe: I Severe: | Poor: 
| 51оре. ! slope. ! slope. | slope. | slope. 
1 1 t 1 I 
968*: i | i ! i 
Hanska------------- I Severe: |! Severe: | Severe: I Severe: | Poor: 
| wetness, ¦ seepage, І seepage, | seepage, ! seepage, 
| poor filter. | wetness. | wetness, | wetness. | too sandy, 
! ! ! too sandy. ! | wetness. 
1 1 
1 1 t 1 і 


See footnote at end of table. 
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1016, 1027. 
Udorthents 


1029*. 
Pits 


TABLE 11.--SANITARY FACILITIES--Continued 
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1 1 1 1 [| 
Soil name and | Septic tank | Sewage lagoon | Trench | Агеа | Daily cover 
map symbol | absorption l areas i sanitary ! sanitary | for landfill 
| fields | | landfill | landfill 
[| і t 1 t 
П 1 [| 1 1 
968*: | | | | 
Webster-------- ===- | Severe: l Severe: Severe: Severe: l Poor: 
! wetness. | wetness. | wetness. | wetness. | wetness. 
999B*: | | ! | 
Үе5---------------- ISlight----------- IModerate: ISlight--------- --ÓSlight----------- 1Good. 
| | seepage, І | | 
р 1 Slope. ў р i 
| | | ! 1 
Storden------------ ISlight----------- ‘Moderate: iSlight---------=- ISlight----------- | Good. 
| | seepage, | | | 
р 1 Slope. t i і 
| | | i | 
Estherville-------- ізеуеге: ISevere: {Severe: ISevere: ! Poor: 
! poor filter. | seepage. ! seepage, | seepage. ! seepage, 
} і | too sandy. і | too sandy, 
i | | i ! small stones. 
i i i | i 
999C*: | Н i } ! 
Ves---------------- \Moderate: | Зеуеге: IModerate: IModerate: (Fair: 
І slope. ! slope. slope. ! slope. | slope. 
[| 1 [| [| 1 
Storden------------ iModerate: Severe: Moderate: ‘Moderate: ‘Fair: 
| slope. i slope. | slope. | slope. і ѕ1оре. 
[| і і 1 1 
Estherville------- ~ Severe: ‘Severe: l Severe: ‘severe: ‘Poor: 
| poor filter. | seepage, | seepage, | seepage. | seepage, 
! | slope. | too sandy. ! | too sandy, 
і і ! і | small stones. 
| i i i | 
999D*; | ! ! ! l 
Storden------------ Severe: ‘Severe: | беуеге: ! Severe: I Poor: 
! slope. ! slope. ! slope. р slope. ! slope. 
1 [| 1 1 1 
Ves---------7'-]'-7.'----- ISevere: | Severe: |} Severe: ‘Severe: l Poor: 
| slope. ! slope. ! slope. ! slope. i slope. 
H [| 1 1 1 
Hawick------------- | Severe: I Severe: ! Severe: ! Severe: i Poor: 
! poor filter, | seepage, | seepage, ¦ seepage, | seepage, 
| slope. | slope. | slope, | slope. | too sandy, 
| і | too sandy. ! | small stones. 
[| 4 [| 1 1 
999F*: ! | ! ! | 
Storden------------ l Severe: ! Severe: | Severe: | Зеуеге: | Poor: 
| slope. | 51оре. ! slope. ! slope. ! slope. 
П [| [| [| t 
Hawick------------- ISevere: 'беуеге: | беуеге: ISevere: | Poor: 
poor filter, | seepage, | seepage, | seepage, | seepage, 
slope. | slope. | slope, ¦ slope. { too sandy, 
| | too sandy. | | small stones. 
| | | | 
1 } 1 П 
І 1 1 ў 
1 1 1 t 
| i i Н 
1 1 [| 1 
i i ! | 
[| 1 [| 1 
{ П [| 1 
1 1 1 1 


See footnote at end of table, 
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TABLE 11.--SANITARY FACILITIES--Continued 


t 1 і 1 [| 
Soil name and i Septic tank | Sewage lagoon | Trench | Агеа | Daily cover 
map symbol | absorption | areas | sanitary | sanitary | for landfill 
| fields | | landfill | landfill 
| | | | | 
1 1 1 1 1 
1052*: H | І Н | 
Okoboji------------ iSevere: | Severe: | Зеуеге: l Severe: Poor: 
| ponding, | ponding. | ponding, | ponding. | too clayey, 
| percs slowly. | | too clayey. | | hard to pack, 
| | р і ponding. 
| | | | | 
Palms-------------- |! Severe: I Severe: ISevere: l Severe: Poor: 
¦ subsides, ¦ seepage, | ponding, ¦ ponding, | ponding, 
| ponding. | excess humus, | excess humus. | seepage. | excess humus. 
| | ponding. ! | | 
| | | | | 
1829B--------------- I Severe: ! Severe: | Severe: Severe: Poor: 
Ridgeport Variant | depth to rock, ! seepage, | depth to rock, | depth to rock, | depth to rock, 
| poor filter. | depth to rock. І seepage. | seepage. ¦ seepage, 
і | ! і | too sandy. 
| | i i ! 
1829С--------------- iSevere: Severe: | Severe: Severe: l Poor: 
Ridgeport Variant | depth to rock, | seepage, | depth to rock, | depth to rock, |! depth to rock, 
| poor filter.. | depth to rock, | seepage. | seepage. | seepage, 
| | slope. | | | too sandy. 
i t П 1 [| 
1833---------------- iSevere: | Severe: Severe: l Severe: l Poor: 
Coland | flooding, | seepage, і flooding, | flooding, | hard to pack, 
| wetness. | flooding, | seepage, | wetness. | wetness. 
| | wetness. | wetness. | 
П 1 1 [| 1 
1887---------------- iSevere: |беуеге: Severe: Severe: l Poor: 
Millington | flooding, | seepage, | flooding, | flooding, | wetness, 
| wetness. | flooding, | seepage, | wetness. | thin layer. 
| | wetness. ! wetness. | ! 
1 1 1 1 1 
1909------ ---------- | Severe: iSevere: ISevere: | беуеге: | Poor: 
Lemond | ponding, | seepage, | seepage, | seepage, | seepage, 
| poor filter. { ponding. | ponding, | ponding. | too sandy, 
| ! | too sandy. | ! ponding. 
[| 1 1 І 1 
1911F*: і ! 1 ! і 
Storden--------- ---lSevere: Severe: Severe: | Severe: l Poor: 
І slope. | slope. | slope. | 51оре. І slope. 
% [| 1 [| і 
Ridgeport Variant--|Severe: i Severe: Severe: severe: ‘Poor: 
| depth to rock, | seepage, | depth to rock, | depth to rock, | depth to rock, 
| poor filter, | depth to rock, | seepage, | seepage, | seepage, 
| slope. | slope. | slope. | 51оре. | too sandy. 
1 і 1 1 1 
1912---------------- | Severe: !Ѕеуеге: | Severe: | Severe: l Poor: 
Tilfer Variant | depth to rock, | depth to rock, | depth to rock, | depth to rock, ! depth to rock, 
| wetness. | wetness. | wetness. | wetness. | wetness. 
t i 1 1 4 
1917---------------- l Severe: Severe: | Severe: Severe: Poor: 
Nishna | flooding, | flooding, ¦ flooding, | flooding, | too clayey, 
| ponding, | ponding. | ponding, | ponding. | hard to pack, 
! percs slowly. ! | too clayey. | i ponding. 
1 1 1 1 1 
1919F*: ! | | і H 
Clarion------------ I Severe: \Severe: ‘Severe: Severe: | Poor: 
р slope. slope. | slope. | slope. | slope. 
1 і [| 1 і 
Terril------------- severe: Severe: I Severe: ‘Severe: Poor: 
| slope. | slope. ! slope. | slope. | slope. 
1 1 1 ! 


See footnote at end of table. 
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TABLE 11.--SANITARY FACILITIES--Continued 


Area 
sanitary 


Trench 
sanitary 


Soil name and 
map symbol 


Septic tank 
absorption 


Sewage lagoon 
areas 


[| 
| Daily cover 
! for landfill 


fields landfill | landfill | 


Dickman 


1931------ -------- 


Essexville 


[] 
| wetness, 

| poor filter. 
| 

1 

1 


ı Severe: 

| wetness, 

! poor filter. 
| 

1 


| wetness, 
| percs slowly, 
Н poor filter. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
wetness, 
too sandy. 


1 

i 

1 

[| 

1 

1 

1 

1 

1 

1 

f 

і 

[| 

і 

1 

1 

1 

t 

[| 

1 
{5еуеге: 
| seepage, 
| wetness, 
! too sandy. 
[| 

Severe: 

| seepage, 
| wetness, 
| too sandy. 
і 
1 
1 
% 
1 
1 
1 
1 
1 
t 


Severe: 
wetness, 
too sandy. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
wetness. 


Poor: 
seepage, 
too sandy, 
small stones. 


Poor: 
seepage, 
too sandy, 
small stones. 


seepage, 
too sandy. 


Poor: 
seepage, 
too sandy, 
wetness. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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(Some terms that describe restrictive soil features are defined in the Glossary. 
"good," "fair," and other terms. 


TABLE 12.--CONSTRUCTION MATERIALS 


Soil Survey 


See text for definitions of 
Absence of an entry indicates that the soil was not rated. 


The 


information in this table indicates the dominant soil condition but does not eliminate the need for 
onsite investigation) 


Soil name and 
map symbol 


27A, 27B-------------- 
Dickinson 


Terril 


102B, 102B2 
Clarion 


Okoboji 


Roadfill 


excess fines. 


Improbable: 
excess fines. 


iGood----------------- iProbable------ ------- 
| | 
| | 
|бооа----------------- | Probable------~------ 
| | 
1 1 
Fair: i Improbable: 
| 51оре. i excess fines. 
1 1 
{Роок: ‘Improbable: 
! slope. і excess fines. 
1 [| 
!Роог: І Improbable: 
| low strength, | excess fines. 
! wetness, | 
1 1 
|боой----------- ------ {Probable ------------- 
% 
| | 
[| 1 
| | 
Poor: | Improbable: 
| low strength. | excess fines. 
1 1 
Fair: | Improbable: 
| low strength, | excess fines. 
i wetness. | 
[| ! 
Poor: | Improbable: 
і 1 
| | 
| | 

| 

1 

і 

[| 

1 


low strength, 
wetness, 
shrink-swell. 


wetness, 
low strength. 


| low strength, 
wetness. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 
Improbable: 


excess fines. 


Improbable: 
excess fines. 


Gravel 


Improbable: 
too sandy. 


Improbable: 
too sandy. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Probable------------- 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Topsoil 


small stones, 
area reclaim. 


Good. 


Good. 


Poor: 
wetness. 


Brown County, Minnesota 


TABLE 12.--CONSTRUCTION MATERIALS--Continued 


Soil name and Roadfill 


map symbol 


H 
H Sand 
1 
1 
1 


1 
| Gravel 
i 
4 
О 
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Topsoil 


д 


136------------------- iFair: 
Madelia | low strength, 
| wetness. 
1 
1 
140------------- ------ |Poor: 
Spicer | low strength. 
1 
227---------------- ---|Fair: 
Lemond | wetness. 
t 
t 
247----- -------------- !Good-------------- 
Linder ! 
| 
| 
269------------------. 'Роог: 
Millington | low strength. 
۶ 
1 
281------------ ------- (Fair: 
Darfur | wetness. 
1 
4 
282------------------- jFair: 
Hanska і wetness. 
1 
313------------------- IGood-------------- 
Spillville ! 
1 
317------------------- | Poor: 
Oshawa | low strength, 
| wetness. 
[| 
327A, 327B------------ iGood--------- -------- 
Dickman | 
1 
336----------- -------- Fairs 
Delft | wetness. 
1 
386------------------- ІРоог: 
Okoboji | low strength, 
| wetness. 
1 
4218, 421B2----------- lFair: 
Ves | low strength. 
1 
423------- ------------ Fair: 
Seaforth і low strength. 
1 
446------- е------ -----|Fair: 
Normania | low strength. 
1 
463------------------- !Good----------- ------ 
Minneiska ! 
1 
[| 
487------------------- \Fair: 
Hoopeston | wetness. 
1 
1 
495---------- --------- IGood-------------- 
Zumbro i 
[| 
| 
499------------------- Poor: 
Hanska | wetness. 


Improbable: 
excess fines. 


Improbable: Improbable: 
excess fines. | excess fines. 
i 
Probable---------- {Improbable: 
| too sandy. 
1 
iProbable--- ------ ----ІРгоһаҺ1е----- -------- 
1 
| i 
1 1 
| | 
| Improbable: | improbable: 
! excess fines. ! excess fines. 
1 1 
¦ improbable: i Improbable: 
| excess fines. | excess fines. 
1 1 
IProbable---------- ‘Improbable: 
| | too sandy. 
П 
| Improbable: Improbable: 


excess fines. 


1 
і 
| 
‘Improbable: 
! excess fines. 
[| 
1 
1 


Improbable: 


1 
} 
} 
| 
| excess fines. 
[| 
1 
[| 
1 
1 
! 
[| 
1 


excess fines. 


Improbable: 
excess fines. 


1 
IProbable-------- =----| Improbable: 


! too sandy. 
Improbable: Improbable: 


excess fines. 


Improbable: 
excess fines. 


| 
t 
1 
1 
1 
1 
1 
1 
1 
t 
1 
t 
1 
і 
| Improbable: 
[| 
t 
1 
1 
1 
1 
1 
1 
1 
4% 
t 
1 
1 
1 
4 


excess fines. 


Improbable: 
excess fines. 


4 
4 
[| 
1 
1 
5 
[| 
1 
1 
1 
і 
і 
! 
1 
[| 
1 
! 
| Improbable: 
1 
і 
1 
1 
1 
[| 
[| 
1 
1 
1 
1 
1 
1 
i 
[| 
[| 


excess fines. excess fines. 
Improbable: Improbable: 
excess fines. excess fines. 
Improbable: Improbable: 
excess fines. excess fines. 
iProbable---------- | Improbable: 
| | too sandy. 
t 1 
і 1 
IProbable---------- | Improbable: 
| | too sandy. 
1 
1 4 
IProbable---------- | Improbable: 
| ! too sandy. 
1 [| 
[ 
Probable---------- ~-- | Improbable: 


Good. 


Fair: 
thin layer. 


Poor: 
smal] stones, 
area reclain. 


wetness, 


1 

1 

1 

і 

1 

1 

i 

( 

t 

[| 

1 

1 

[| 

1 

[| 

1 

+ 

1 

[| 

[| 

[| 

! 

! 

1 

[| 

[| 

1 

1 

1 

[| 

1 

1 

1 

1 

1 

1 

t 

i 

1 

1 

1 

t 

і 

1 

1 

П 

[| 

[| 

1 

1 
!Роог: 
| 

| excess humus. 
1 
1 
1 
t 
1 
1 
П 
t 
H 
1 
$ 
1 
! 
4 
[| 
і 
t 
1 
1 
1 
t 
[| 
1 
[| 
1 
i 
1 
i 
1 
і 
1 
} 
[| 
i 
[| 
1 
t 
i 
[| 
t 
[| 
1 
1 
П 
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TABLE 12.--CONSTRUCTION MATERIALS--Continued 


Soil name and Roadfill 


1 
П 
1 
map symbol | 
1 


бгауе1 


Topsoil 


1 
i 
t 
Н 
1 
1 
1 і 
| | 
518------------------- | Роог: |Probable---------- i Improbable: | Poor: 
Kalmarville | wetness. | | too sandy. ¦ wetness. 
1 
i і % 1 
539------------------- | Poor: | Improbable: | Improbable: {Poor: 
Palms | wetness. | excess fines. | excess fines. ! wetness, 
| | | | excess humus. 
[| 1 1 1 
574------------------- |Fair: | Improbable: ¦ Improbable: | Good. 
Du Page ! low strength. | excess fines. | excess fines. | 
1 [| 
t 1 1 % 
575------------------- | Poor: | Improbable: | Improbable: l Poor: 
Nishna | low strength, | excess fines. | excess fines. | too clayey. 
| shrink~swell. | l і 
t 1 
1 1 1 1 
603------------------- боой----------------- i Improbable: | Improbable: Good. 
Hanlon | | excess fines. excess fines. Н 
1 
і 1 ( [| 
6118, 611С------------ 1Good----------------- I Probable---------- | Probable------------- 'Роог: 
Hawick ! і ! | small stones, 
| | | | area reclaim. 
1 1 1 
639------------- anaes | боой----------=------ iProbable---------- | Probable------------- |Fair: 
Ridgeport і | | ! small stones, 
| | i ! area reclaim, 
| ! | | thin layer. 
1 1 1 1 
820В%: | ! | | 
Dickman-------------- | Good----------------- | Probable---------- | Improbable: i Poor: 
! ! | too sandy. | thin layer. 
i 1 і і 
Clarion-------------- | бооа----------------- | Improbable: | Improbable: Good. 
| excess fines. } excess fines. | 
у 
1 1 1 [| 
919*: ! | Н | 
Lemond--------------- (Fair: IProbable---------- i Improbable: iFair: 
! wetness. | ! too sandy. | thin layer. 
1 1 1 
Canisteo------------- \Pair: i Improbable: I Improbable: Good. 
| low strength, | excess fines. | excess fines. | 
! wetness. | ! 1 
} | H Н 
920B*: | | i | 
Clarion-------------- 1Good----------------- | Improbable: І Improbable: 'Good. 
| | excess fines. і ехсеѕѕ Ғіпеѕ. | 
1 
[| 1 П 1 
Estherville---------- iGood----------------- | Probable---------- | Probable------------- | Poor: 
| | 1 ! small stones, 
| | ! | area reclaim. 
1 1 [| 4 
Storden-------------- 1Good----------------- | Improbable: i Improbable: !Раіг: 
| | excess fines. ! excess fines. І small stones. 
I 
[| 4 [| t 
920C*: i | | | 
Clarion-------------- 1Good----------------- } Improbable: | Improbable: |Fair: 
H | excess fines. ! excess fines. ! slope. 
I 
[| 1 t 1 
Estherville---------- íGood----------------- |Probable---------- | Probable------------- Poor: 


See footnote at end of table. 


Ц 
П 
1 
1 
} 
! 
1 


| small stones, 
| area reclaim. 
1 
1 


Brown County, Minnesota 


Soil name and 
map symbol 


920C*: 
Storden-------------- 


921B2*: 
Clarion-------------- 


Storden-------------- 


921C2*: 
Clarion-------------- 


Storden-------------- 


923E*: 
Copaston------------- 


Rock outcrop. 


929%; 
Ffieldon------------ == 


Canisteo------------- 


Nicollet------------- 


954B2*: 


Storden-------------- 


954C2*: 


TABLE 12.--CONSTRUCTION MATERIALS--Continued 


Roadfill 


1Good----------------- 
i 
1 
| 
1 
| 
! 
Good لد لد سر عم سی‎ > 
! 
і 
! Good: ——————À—À—M]À س‎ — 
| 
і 
| 
! 
{Good ت‎ — 
Good--------- a À— m 


low strength, 
wetness. 


| wetness, 

| 1ow strength. 
1 

| 

1 


See footnote at end of table. 


| Improbable: 
excess fines. 


| excess fines. 
[| 
1 


| Improbable: 
excess fines. 


| Improbable: 
| excess fines. 
1 


t 
| Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 


i 
[| 
[| 
1 
[| 
1 
[| 
1 
1 
1 
1 
1 
1 
i 
[| 
t 
! 
1 
1 
t 
1 
1 
1 
1 
1 
1 
1 
1 
i 
| excess fines. 
1 

І 

1 

1 

1 


Сгауе1 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


0000 9تىثپببب ٹب کے ар‏ کے вае ае‏ کہ ——————————————————————————————— 


П 
|Probable---------- =--! Improbable: 


excess fines. 


Improbable: 
excess fines. 


i Improbable: 
| excess fines. 


Improbable: 
excess fines. 


Improbable: 


[| 
1 
1 
1 
1 
П 
1 
1 
і 
1 
1 
| 
| excess fines. 
1 

[| 

[| 

і 


too sandy. 
Improbable: Improbable: 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Topsoil 


Fair: 
small stones, 
slope. 


$ 
о 
£ 
• 


Fair: 
small stones. 


Fair: 
Slope. 


Fair: 
small stones, 
slope. 


Poor: 
depth to rock, 
small stones. 


Fair: 
thin layer. 


Good. 


Fair: 
small stones, 
thin layer. 


e 
o 
о 
Qa 
е 


: 


Fair: 
small stones. 


Fair: 
5 


Fair: 
small stones, 
slope. 


= 
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Soil name and 
map symbol 


954D2*: 


960D2* : 


[| 
Storden-------------- 


Storden-------------- 


Estherville---------- 


999С%; 


Estherville---------- 


999D*: 
Storden-------------- 


TABLE 12.--CONSTRUCTION MATERIALS--Continued 


[| 
! slope. 
t 
% 


| low strength, 
| wetness, 

! shrink-swell. 
| 

1 

і 


| low strength. 


Roadfill 


| боод------------ -----! 


air: 
low strength. 


і 
| slope. 
1 
і 


See footnote at end of table. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Probable---------- ---! 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


[| 
t 
+ 
1 
1 
1 
4 
H 
[| 
П 
і 
1 
1 
1 
1 
1 
[| 
Ц 
1 
1 
1 
1 
1 
1 
1 


Gravel 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
too sandy. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Soil Survey 


Poor: 


slope. 


small stones, 
area reclaim. 


area reclaim, 
slope. 


Brown County, Minnesota 


TABLE 12.--CONSTRUCTION MATERIALS~-Continued 


Soil name and Roadfill 


map symbol 


1 

1 

1 
999F* : ! 
Storden-------------- | Poor: 

| slope. 

1 

1 
Hawick--------------- !Роог: 

і Slope. 

i 

1 

[| 

i 
1016, 1027. ! 
Udorthents | 

[| 
1029*. I 
Pits | 

1 
1052*: | 
Okoboji-------------- Poor: 

| low strength, 

| wetness, 

| shrink-swell. 

1 

1 
Palms---------------- |Poor: 

| wetness. 

| 

| 
18298, 1829C---------- ! Poor: 
Ridgeport Variant | depth to rock. 

1 

1 
1833------------------ |Fair: 
Coland | wetness. 

1 

1 
1887------------------ | Poor: 
Millington | low strength. 

1 
1909------------------ |Poor: 
Lemond | wetness. 

[| 

1 
1911F*: і 
Storden-------------- 'Роог: 

| slope. 

1 
Ridgeport Variant----|Poor: 

| depth to rock, 

| slope. 
1912555 جد ي د جج جج‎ > Poor: 


1 

| depth to rock, 
| low strength. 
1 


i 
1917------------------ |Poor: 


Nishna | low strength, 
| wetness, 
| shrink-swell. 
1 
1 
1919F*: | 
Clarion-------------- i Poor: 
{ slope. 
t 
1 
Terril--------------- !Роог: 
| low strength, 


See footnote at end of table, 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
thin layer. 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
thin layer. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 


і 
t 
1 
1 
1 
[| 
1 
$ 
1 
1 
1 
1 
{ 
i 
1 
і 
1 
1 
[| 
1 
1 
[| 
1 
1 
І 
1 
1 
r 
1 
1 
1 
і 
[| 
[| 
і 
1 
! 
! 
[| 
1 
1 
1 
1 
1 
t 
i 
t 
1 
1 
1 
i 
1 
+ 
1 
[| 
t 
t 
t 
1 
1 
t 
1 
1 
t 
j 
| Improbable: 
1 
[| 
1 
1 
I 
[| 
1 
П 
t 
1 
1 
1 
1 
t 
i 
1 
1 
П 
1 
i 
1 
1 
1 
i 
[] 
1 
1 
[| 
1 
1 
1 
1 
1 
L| 
[| 
і 
1 
1 
1 
[| 
1 
i 
t 
і 
і 
і 
٦ 
' 
1 
і 
[| 
1 
1 
! 
1 
1 
1 
1 
| 
| excess fines. 
1 
1 
1 


Сгауе1 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
thin layer. 


1 
1 
! 
! 
1 
1 
1 
1 
1 
i 
[| 
1 
і 
1 
1 
I 
t 
1 
П 
1 
I 
1 
П 
[| 
1 
1 
1 
1 
1 
t 
1 
1 
І 
[| 
1 
t 
i 
1 
! 
t 
і 
1 
i 
т 
H 
[| 
[| 
1 
1 
1 
1 
1 
4 
і 
1 
1 
1 
| 
| Improbable: 
| excess fines. 
i 
і 
I Improbable: 
| too sandy. 
1 
і 
1 
1 
П 
i 
t 
1 
$ 
1 
1 
} 
1 
[| 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
} 
1 
I 
1 
1 
} 
1 
1 
і 
1 
1 
[| 
1 
1 
I 
1 
f 
1 
1 
I 
4 
1 
1 
1 
1 
1 
1 
1 
[| 
[| 
1 
1 
t 
I 


Improbable: 
too sandy. 


Improbable: 
excess fines. 


Improbable: 
thin layer. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 
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Topsoil 


Poor: 
slope. 


small stones, 
area reclaim, 
slope. 


"d 
o 
o 
H 
. 


Роог: 
wetness. 


Poor: 
wetness, 
excess humus. 


Poor: 
small stones. 


Good. 


5 
8 
е 


Poor: 
wetness. 


Poor: 
slope. 


g 
о 
o 
H 

۰ 


small stones, 
slope. 


Fair: 
depth to rock, 
thin layer. 


Poor: 
too clayey, 
wetness. 


Y 
о 
о 
ң 


slope. 


Poor: 
slope. 
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Soil name and 
map symbol 


Essexville 


1 1 
Roadfill ! Sand ! Gravel 
1 ! 
| ! 
1 П 
| i 
1 1 
Fair: iProbable------------- | Probable--------- 
wetness. ! | 
[| 
1 [| 
Fair: | Probable------------- | Probable--------- 
wetness. | | 
1 + 
Good----------------- iProbable------------- | Improbable: 
} | too sandy. 
! i 
| 
Роог: ! Improbable: i Improbable: 
thin layer, | thin layer. | too sandy. 
wetness. } ! 
t 
1 


TABLE 12.--CONSTRUCTION MATERIALS--Continued 


Soil Survey 


Topsoil 


Fair: 
small stones, 
thin layer. 


Poor: 
wetness. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 13.--WATER MANAGEMENT 


(Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not evaluated. The 
information in this table indicates the dominant soil condition but does not eliminate the need for onsite 


investigation) 
[ Limitations for-- T Features affecting-- 
Soil name and | Pond т Embankments, | | | Terraces H 
map symbol | reservoir | dikes, and | Drainage | Irrigation ! and | Grassed 
| areas | levees ! | | diversions | waterways 
1 1 1 1 H 1 
| | | | | | 
8В---------------- \Severe: iSevere: {Deep to water {Slope, |Тоо sandy, iDroughty. 
Sparta | seepage. | seepage, | | droughty, | soil blowing. | 
| | piping. | | fast intake. ! | 
1 
1 1 і t [| t 
BC---------------- | Зеуеге: Severe: Іреер to water (Slope, Slope, iSlope, 
Sparta | seepage, | seepage, | | droughty, | too sandy, | droughty. 
| slope. | piping. | | fast intake. | soil blowing. | 
I i t 
[| 1 t t [| [| 
27ÀA--------------- iSevere: ібеуете: iDeep to water 15011 blowing---lSoil blowing, Favorable. 
Dickinson | seepage. | seepage. | | | too sandy. | 
t 1 
[| 1 1 t 1 1 
27В--------------- ISevere: | Зеуеге: iDeep to water {Soil blowing, {Soil blowing, Favorable. 
Dickinson | seepage. | seepage. | ! slope. | too sandy. ! 
[ t } [| 1 1 
31E, 31F---------- iSevere: iModerate: {Deep to water [Slope---------- Slope, Slope, 
Storden | slope. | piping. ! | | erodes easily. erodes easily. 
[| 1 [| % 
1 1 і 1 1 1 
35---------------- iModerate: ‘Severe: IPonding, | Ponding-------- | Ponding-------- iWetness. 
Blue Earth | seepage. | piping, | frost action. | і i 
! | excess humus, ! i i i 
i | ponding. | | i | 
i { | i | | 
41A--------------- Severe: ISevere: {Deep to water |Droughty, {Тоо sandy, iDroughty. 
Estherville | seepage. | seepage. | | Soil blowing. | soil blowing. | 
[| 
П 1 t 1 і і 
41B--------------- ISevere: iSevere: {Deep to water jDroughty, {Тоо sandy, IDroughty. 
Estherville | seepage. | seepage. | | soil blowing, | soil blowing. | 
4 1 1 1 1 [| 
i р р | Slope. р П 
| Н | | | | 
85---------------- IModerate: ‘Severe: Flooding, \Wetness, IWetness-------- iWetness. 
Calco | seepage. | wetness. | frost action. | flooding. ! ! 
t 1 [| t ! 1 
86---------------- \Moderate: ‘Severe: {Frost action---|Wetness-------- \Wetness-------- jWetness. 
Canisteo | seepage. ! wetness. | | | ! 
1 % 
t t 1 і ў [| 
94B--------------- Moderate: Moderate: Іреер to water !біоре---------- |Favorable------ Favorable. 
Terril ! seepage, | piping. | | | i 
| slope. ! | ! ! | 
| | | | | | 
94С--------------- I Severe: {Moderate: {Deep to water !б1оре---------- ISlope---------- Slope. 
Terril ! slope. | piping. | | | | 
1 1 } 1 1 i 
102B-------------- IModerate: ISevere: {Deep to water !Ғауогаһ1е------ {Erodes easily {Erodes easily. 
Clarion | seepage. | piping. | | | | 
1 1 
t 1 1 1 1 t 
102B2------------- Moderate: Severe: iDeep to water |51оре---------- {Erodes easily  |Erodes easily. 
Clarion | seepage, | piping. і H | Н 
| Slope. | i | i | 
| | | | | | 
113--------------- IModerate: Ібеуеге: {Frost action---lWetness-------- IWetness--------|Wetness. 
Webster | seepage. | wetness. ! ! ! | 
1 1 1 i 1 1 
114--------------- Moderate: ‘Severe: {Frost action, |Ponding-------- |Ponding-------- iWetness. 
Glencoe seepage. | hard to pack, | ponding. ! 
i i ! 
4 t t 
i 1 1 
1 1 t 


excess humus, 
ponding. 
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TABLE 13.--WATER MANAGEMENT--Continued 


T Limitations for-- H Features affecting-- 
Soil name and Pond Г Embankments, | H T Terraces 


reservoir dikes, and Drainage Irrigation and Grassed 


[| 
1 
map symbol ! 
| 
І 


1 
1 
areas levees | diversions waterways 
1 
1 
| 


| seepage. 
і 

Moderate: 
seepage. 


Moderate: 
seepage. 


1 
Moderate: 
seepage. 


Moderate: 
| seepage. 


Moderate: 
seepage. 


Severe: 
seepage. 


iModerate: 
seepage. 


| seepage. 
1 


1 
‘Severe: 
| seepage. 
1 

і 


1 
| НЕ раная 


1 
IModerate: 
| seepage. 
1 
1 
'Moderate: 


| seepage. 
1 
1 


Moderate: 


piping, 
wetness. 


ponding. 


Severe: 
wetness, 
piping. 


wetness. 


seepage, 
piping, 
wetness. 


seepage, 
piping. 


Severe: 


piping, 
wetness. 


Severe: 
seepage, 
piping, 
wetness. 


seepage, 


1 
1 
! 
р 
1 
1 
1 
H 
t 
t 
t 
1 
1 
1 
[| 
t 
1 
1 
1 
1 
1 
1 
| 
1 
t 
{ 
E] 
t 
1 
1 
1 
1 
1 
t 
1 
1 
1 
І 
1 
1 
1 
1 
1 
[| 
1 
1 
1 
t 
1 
1 
1 
1 
i 
1 
І 
1 
П 
{ 
1 
1 
1 
1 
1 
1 
1 
І 
[| 
1 
І 
[| 
1 
[| 
1 
1 
1 
1 
1 
q 
t 
t 
1 
1 
1 
1 
t 
| 
Moderate: 
| piping, 
! wetness. 
і 

і 

Ібеуеге: 
ponding. 


Severe: 
seepage. 


Severe: 
seepage. 


1 

1 

! 
|беуеге: 
| ponding. 
| 

1 

1 

1 

1 

[| 

1 


Moderate: 
piping. 


Deep to water 


Frost action--- 


Ponding, 
frost action. 


Frost action--- 


Frost action--- 


Frost action, 
cutbanks cave. 


Frost action, 
cutbanks cave. 


Flooding, 
frost action. 


Frost action, 
cutbanks cave. 


Frost action, 
cutbanks cave. 


Deep to water 


Ponding, 
flooding, 
frost action. 


Deep to water 


Deep to water 


Frost action--- 


Ponding, 
frost action. 


Deep to water 


Favorable------ 


Ponding, 
erodes easily. 


flooding. 


Wetness, 
soil blowing. 


Flooding------- 


Ponding, 
flooding. 


Droughty, 
soil blowing. 


Droughty, 
Soil blowing, 
S 


Favorable------ 


і 
Wetness-------- П 


{Erodes easily 
1 


1 
1 


Erodes easily, 
| wetness. 
| 
1 
1 
1 


iWetness, 

| erodes easily. 
1 

iWetness, 

too sandy. 


1 
| 
1 
І 
[| 
1 
1 
1 
[| 
1 
! 
і 
1 
і 
| 
| 
1 
1 
1 
1 
[| 
1 
І 
i 


iWetness, 


too sandy. 


Wetness, 
too sandy, 
soil blowing. 


|Favorable------ 


Too sandy, 
soil blowing. 


Too sandy, 
soil blowing. 


-------- سس 


1 
! 
П 
| Pond ing سے س‎ wh À À— 


[| 
! 
1 
|Erodes easily 


Erodes easily. 


Favorable. 


lWetness. 


Wetness, 
erodes easily. 


Wetness, 
erodes easily. 


Wetness. 


Droughty. 
Wetness. 


Wetness. 
Wetness. 


|Favorable. 


iWetness. 


Droughty. 


Droughty. 


iWetness. 
iWetness. 


[| 
1 
[| 
{Erodes easily. 
| 
і 


Brown County, Minnesota 


Soil name and 
map symbol 


—— ез екен A —] «ә 


=. 


Kalmarville 


Ridgeport 
8208": 


TABLE 13.--WATER MANAGEMENT--Continued 


7 1 — Timitations г 


mitations for-- 


1 
1 
1 
| reservoir 
1 
1 
1 


Moderate: 
¦ seepage, 
slope. 


1 
| Модега{е: 
| seepage. 
1 


1 
Moderate: 
seepage. 


seepage. 


(Severe: 
seepage. 


Moderate: 


seepage. 


Severe: 


¦ seepage. 


See footnote at end of table. 


dikes, and 


piping. 


Moderate: 
piping. 


Moderate: 
piping, 
wetness. 


piping. 


seepage, 
ponding. 


Severe: 
piping, 


ponding. 


Moderate: 
thin layer, 
piping. 


hard to pack, 
wetness. 


Severe: 
piping. 


Severe: 
seepage, 
piping. 


Severe: 
seepage, 
piping. 


Severe: 
piping. 


Severe: 
seepage. 


Drainage 
Deep to water 


Deep to water 


Frost action--- 


Deep to water 


Frost action, 
cutbanks cave. 


Deep to water 


Ponding, 
frost action, 
cutbanks cave. 


Flooding, 
f 


Ponding, 
subsides, 
frost action. 


Deep to water 
Flooding, 
percs slowly. 


Deep to water 


Deep to water 
Deep to water 
Deep to water 


Deep to water 


Features affectinq-- 


Pond T H T T Terraces H 


| Embankments, 


Irrigation 


Soil blowing, 
flooding. 


Wetness, 
Soil blowing, 
rooting depth. 


Fast intake, 
Soil blowing. 


Wetness, 
Soil blowing, 
flooding. 


Ponding, 
soil bloving. 


Flooding------- 


Slow intake, 
wetness, 
percs slowly. 


Soil blowing, 
flooding. 


Droughty, 
slope. 


Droughty, 
Slope. 


Soil blowing, 
rooting depth. 


Droughty, 
soil blowing, 
slope. 


Favorable------ i 


and 


1Егодеѕ easily 


Soil blowing--- 


Wetness, 
too sandy, 
soil blowing. 


Too sandy, 
soil blowing. 


iPonding, 


too sandy. 


Wetness, 
soil blowing. 


Ponding, 
soil blowing. 


Favorable------ 


Wetness, 
percs slowly, 
erodes easily. 


Soil blowing--- 


Too sandy, 
soil blowing. 


Slope, 
too sandy, 
soil blowing. 


Soil blowing--- 


Too sandy, 
Soil blowing. 
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t 
| Grassed 


[| 
1 - 
areas levees | diversions | waterways 
І 
t 
t 
1 


Erodes easily. 


Favorable. 


П 
1 
1 
[| 
! 
І 
І 
1 
1 
| 
Favorable. 
i 

1 

1 

! 
\Favorable. 
Wetness. 
Wetness. 
Wetness. 


Favorable. 


Wetness, 
percs slowly, 
erodes easily. 


Favorable. 


Droughty. 


Slope, 
droughty. 


Rooting depth. 


1 
1 
! 
1 
t 
1 
1 
t 
1 
І 
1 
і 
t 
[| 
1 
t 
t 
[ 
1 
1 
1 
1 
1 
1 
і 
i 
1 
1 
t 
} 
і 
1 
i 
1 
[| 
р 
1 
1 
1 
i 
1 
1 
1 
р 
1 
1 
1 
t 
1 
1 
І 
1 
t 
1 
| 
ў 
t 
1 
t 
t 
1 
1 
1 
! 
I 
t 
1 
1 
! 
٦ 
1 
i 
1 
[| 
| 
{Droughty ء‎ 
t 
і 

1 

1 

4 
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Soil name and 
map symbol 


reservoir 


i Embankments, 
dikes, and 
levees 


TABLE 13.--WATER MANAGEMENT--Continued 


I 
[ апа ! 
і 1 


Soil Survey 


Grassed 


i areas | | | diversions waterways 


820B*: 
Clarion---------- \Moderate: 
| Seepage, 
! slope. 
1 
919%: i 
Lemond----------- Ібеўеге: 
| seepage. 
| 
1 
| 
Canisteo--------- Moderate: 
Seepage. 
920B* : 
Clarion-------- == Moderate: 
seepage, 
slope. 


seepage. 
Storden---------- (Moderate: 
| seepage, 
| slope. 
1 
920C*: ! 
Clarion---------- Severe: 
| slope. 
j 
Estherville------ Severe: 
¦ seepage, 
| slope. 
1 
Storden---------- ! Severe: 
| slope. 
1 
921B2*: ! 
Clarion---------- Moderate: 
| seepage, 
! slope. 
1 
Storden---------- IModerate: 
| seepage, 
| slope. 
| 
921C2*: 4 
Clarion---------- | Зеуеге: 
| slope. 
i 
Storden---------- severe: 
i slope. 
[| 
923E*: | 
Copaston--------- \Severe: 


slope. 


Rock outcrop. 


See footnote at end of table. 


depth to rock, 
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Severe: 
piping. 


Severe: 
seepage, 
piping, 
wetness. 


Severe: 
wetness. 


Severe: 
piping. 


Severe: 
seepage. 


Moderate: 
piping. 


Severe: 
piping. 

Severe: 
seepage. 


Moderate: 
piping. 


Severe: 
Piping. 


Moderate: 
piping. 


Severe: 
piping. 


Moderate: 
piping. 


Severe: 
piping. 
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Deep to water 


Frost action, 
cutbanks cave. 


Frost action--- 


water 


Deep to 


to water 


J 
Ф 
Ф 
© 


to water 


© 
$ 
© 


to water 


с 
% 
© 


to water 


I 
$ 
Е 


to water 


to water 


iw] 
9 
ке) 


to water 


c 
$ 
т 


to water 


© 
Ф 
© 


to water 


5 
Ф 
© 


to water 


I 
$ 
© 


wn 

ne 
o 
5 
Ф 
[| 
5 
j 
[| 
1 
П 
[| 
1 
H 
1 


Droughty, 
soil blowing, 
slope. 


Slope-------- m 


Depth to rock, 
slope. 


‘Erodes easily ПЕ 


———————— 


rodes easily. 


l Wetness, Wetness. 
| too sandy. 

| 

1 

i 

I Wetness-------- iWetness. 


{Erodes easily 


1 
[| 
[| 
| 
{Too sandy, 
| 
t 
[| 


D 
Soil blowing. 
1 
{Erodes easily jE 


iSlope, S 
| erodes easily. 

і 

Slope, S 
| too sandy, 

Soil blowing. 

1 

Slope, S 
! 

1 

t 

1 


{Erodes easily E 


¡Erodes easily 


Slope, S 
erodes easily. 
Slope, S 


erodes easily. 


Slope, S 


1 
1 
4 
[| 
[| 
1 
4 
! 
1 
t 
1 
1 
І 
[| 
1 
1 
1 
I 
1 
[| 
1 
t 
J 
[| 
1 
} 
1 
1 
[| 
[| 
[| 
1 
1 
1 
1 
1 
1 
1 
i 
[| 
ў 
[| 
i 
t 
1 
Н 
erodes easily. ! 
1 
[| 
[| 
t 
I 
[| 
1 
[| 
1 
1 
4% 
1 
1 
H 
П 
[| 
1 
1 
1 
1 
1 
1 
i 
1 
1 
i 
t 
i 
1 
1 
t 
1 
t 
t 
[| 
і 
! 
depth to rock.! 
t 

! 

1 

1 

1 

t 

1 

1 


Erodes easily. 


roughty. 


rodes easily. 


lope, 
erodes easily. 


lope, 
droughty. 


lope, 
erodes easily. 


rodes easily. 


Erodes easily. 


lope, 
erodes easily. 


lope, 
erodes easily. 


lope, 
depth to rock. 


Brown County, Minnesota 


1 
Н р ankments, 1 [ D 
map symbol ! reservoir | dikes, and | Drainage | Irrigation | and ! Grassed 
| areas | levees | 1 {diversions 1 _ Waterways 
1 1 1 і 1 1 
1 1 1 1 1 1 
1 1 і 1 1 1 
929*: ! | ! | | i 
Fieldon---------- severe: | Severe: {Frost action,  lWetness-------- IWetness, iWetness. 
| seepage. ¦ seepage, і cutbanks cave. ! | too sandy. | 
i | piping, | | | i 
! | wetness. i | | | 
| | | | | | 
Canisteo--------- \Moderate: l Severe: {Frost action---|Wetness-------- IWetness-------- IWetness. 
| seepage. | wetness. ! | | | 
| Н | | | | 
946%; | i | | | | 
Dickman---------- Severe: ISevere: Іреер to water [Droughty, {Тоо sandy, iDroughty. 
Seepage. | seepage. | | soil biowing. | soil blowing. | 
[| 
1 1 1 [| 1 1 
Nicollet--------- IModerate: Moderate: Frost action---|Wetness-------- lWetness-------- l Favorable. 
| seepage. | piping. | і | 
[| 1 1 і $ 1 
954B2*: Н Н | | i | 
Ves-------------- (Moderate: |Moderate: ‘Deep to water  |Slope---------- ‘Erodes easily {Erodes easily. 
| seepage, | piping. | | | | 
t 1 ٦ i t 1 
і Slope. i 1 і i 1 
| | | | | | 
Storden---------- Moderate: Moderate: Іреер to water 1!51оре------=---- \Erodes easily {Erodes easily. 
| seepage, | piping. | | | | 
| slope. р | | | | 
t 1 4 1 1 t 
t 1 i [| 1 і 
954C2*: і ! | i i | 
Ves-------------- Severe: Moderate: Deep to water |51оре---------- Slope, ‘Slope, 
| slope. | piping. І | | егодев easily.| erodes easily. 
1 1 t і 1 1 
Storden---------- Severe: Moderate: ‘Deep to water !б1оре---------- iSlope, slope, 
і slope. ! piping. ! | | erodes easily. | erodes easily. 
[| 1 $ 1 І і 
95402%: | | | | i i 
Storden---------- l Severe: {Moderate: 'реер to water 1!51оре---------- Slope, slope, 
! slope. | piping. | | ! erodes easily. | erodes easily. 
1 
1 1 1 1 t [| 
Ves-------------- i Severe: iMođderate: Deep to water  |Slope---------- iSlope, Slope, 
! slope. | piping. | і | erodes easily. | erodes easily. 
1 1 1 | 
1 1 1 | 1 П 
960D2*: | | Н | | | 
Storden---------- iSevere: | Модега*е: 'реер to water  |Slope---------- iSlope, Slope, 
| slope. | piping. і | | erodes easily.| erodes easily. 
1 
1 1 1 t і і 
Clarion---------- ISevere: бетеге: {Deep to water !510ре---------- 151оре, iSlope, 
| slope. | piping. | | | erodes easily.| erodes easily. 
H 
[| [| 1 i 1 1 
968%: | | i | i | 
Hanska----------- Ібеуеге: ISevere: Frost action,  |Wetness, IWetness, iWetness. 
! seepage. ¦ seepage, І cutbanks сауе.! soil blowing. | too sandy, ! 
| | wetness, | | | soil blowing. | 
| i piping. | | | | 
| | | | | | 
Webster---------- IModerate: ISevere: 'Frost action---|Wetness-------- IWetness-------- IWetness. 
! seepage. | wetness. | | | ! 
[| t t 
ў { П ( 1 t 
999B*: | ! ! | | | 
Ves-------------- Moderate: Moderate: {Deep to water  |Slope---------- ‘Erodes easily Erodes easily. 
! seepage, ! piping. | | i | 
| | | i | 
1 [| і ! ! 
1 1 і 1 1 


1 
{ slope. 
1 
1 


See footnote at end of table. 
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! | Embankments, | | T erraces T 
map symbol | reservoir | dikes, and і Drainage | Irrigation | and | Grassed 
! areas | levees 1 і i_diversions | Waterways 
| i ! i | | 
| 1 4 i 1 1 
999B*: | | | i i i 
Storden---------- ‘Moderate: Moderate: {Deep to water !510ре---------- ‘Erodes easily {Erodes easily. 
| seepage, | piping. | i | | 
| slope. i | | | | 
1 1 1 1 1 1 
1 і 1 1 1 1 
Estherville------ \Severe: Severe: {Deep to water |Droughty, (Тоо sandy, iDroughty. 
¦ seepage. | seepage. | | soil blowing, | soil blowing. } 
i i | | slope. | | 
i | | | | | 
999C*: | | i | | | 
Ves----------- ~=- | Severe: Moderate: {Deep to water !510ре---------- {Slope, Slope, 
| slope. | piping. | | i erodes easily. | erodes easily. 
1 і I 1 1 1 
Storden---------- I Severe: IModerate: ‘Deep to water !б1оре---------- Slope, Slope, 
! slope. | piping. | erodes easily.| erodes easily. 
1 1 1 1 1 ! 
Estherville------ iSevere: | Зеуеге: iDeep to water {Droughty, '51оре, ‘Slope, 
¦ seepage, | seepage. ! | soil blowing, | too sandy, | droughty. 
р slope. | і slope. | Soil blowing. ! 
П 1 1 I 1 1 
999D* : | | | | | | 
Storden---------- Ібеуеге: Moderate: {Deep to water !біоре---------- Slope, Slope, 
! slope. | piping. ! erodes easily.| erodes easily. 
1 1 [| 1 1 1 
Ves-------------- ‘Severe: iModerate: iDeep to water |51оре---------- Slope, iSlope, 
| slope. | piping. | | erodes easily. | erodes easily. 
і і 1 1 1 | 
Наміск----------- | Severe: |Зеуеге: {Deep to water |Droughty, Slope, Slope, 
| seepage, | seepage, ! | slope. | too sandy, | droughty. 
| slope. | piping. | | | soil blowing. 
1 1 1 1 1 1 
999F*: | | | | | Н 
Storden---------- Severe: Moderate: Deep to water Ібіоре---------- Slope, Slope, 
| 51оре. | piping. | i i erodes easily. | erodes easily. 
П 1 і і 1 1 
Hawick----------- Severe: Severe: Deep to water |{Droughty, iSlope, Slope, 
seepage, | seepage, і slope. | too sandy, | droughty. 
. ing. і | b Я 
| slope piping | | | soil blowing | 
1016, 1027. ! ! | ! ! ! 
Udorthents | i i i i | 
| | | | | | 
1029*. | | | | | i 
Pits | | | | | | 
" | | | | | | 
1052*: i і р П ! р 
Okoboji---------- ISlight--------- бетеге: |Ponding, |Ponding, {Erodes easily, |Wetness. 
! | ponding. | frost action. | erodes easily. | ponding. ! 
t 1 1 1 t [| 
Palms------------ l Severe: Severe: {Ponding, I Ponding, | Ponding, IWetness. 
| seepage. | excess humus, | subsides, | soil blowing. | soil blowing. | 
| | ponding. ! frost action. | ! | 
1 1 
[ ! 1 1 1 1 
1829В------------- Ібеуеге: ISevere: iDeep to water |Droughty, Depth to rock, iDroughty, 
Ridgeport Variant| seepage. | seepage. | { soil blowing, | too sandy. | depth to rock. 
| | ! | depth to rock. ! | 
І 1 [| 
1 1 1 П і i 
1829С------------- Ібеуеге: ібеуеге: {Deep to water |Droughty, Slope, Slope, 
Ridgeport Variant! seepage, | seepage. ! | soil blowing, | depth to rock,| droughty, 
| slope. ! і | depth to rock.! too sandy. | depth to rock. 
1 1 1 1 1 
4 ў 1 t 


See footnote at end of table. 
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Soil Survey 
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Soil name and Pon 
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areas 


reservoir 
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Grassed 


1833-------------- iModerate: 
Coland Seepage. 
t 
1887-------------- Severe: 
Millington | seepage. 
| 
1909-------------- | Severe: 
Lemond | seepage. 
i 
1 
i 
1911F*: | 
Storden---------- ! Severe 
| slope. 


t 
Ridgeport Variant Severe: 


| seepage, 

| slope. 

1 

1 
1912-------------- Moderate: 
Tilfer Variant seepage, 


1917-------------- !Slight------- 
Nishna ! 

| 

| 
1919F*: | 
Clarion---------- iSevere: 

slope. 

1 
Terril----------- Severe: 

| slope. 

1 
1928-------------- Severe: 
Hanska | seepage. 

| 
1929-------------- Severe: 
Lemond ¦ seepage. 

| 
1930-------------- Severe: 
Dickman | seepage. 

4 

[| 
1931-------------- Severe: 
Essexville seepage. 


1 
І 
| depth to rock. 
і 


Severe: 
wetness. 


Severe: 
thin layer, 
wetness. 


| 

1 

| 

і 

1 

1 

1 

і 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

} 
|Зеуеге: 
| seepage, 
| piping, 
ponding. 
! 
1 
1 
ў 
t 
1 
і 
1 
1 
1 
1 
1 
! 
1 
1 
1 
1 
1 
i 
і 
1 
1 
1 
1 


Moderate: 
piping. 


Severe: 
seepage. 


Severe: 
wetness. 


hard to pack, 
ponding. 


piping. 


Severe: 
seepage, 
wetness. 


seepage, 
wetness. 


seepage, 
piping, 
wetness. 
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Flooding, 
frost action. 


Flooding, 
frost action. 


Ponding, 
frost action, 
cutbanks cave. 


Deep to water 


Deep to water 


Depth to rock, 
frost action. 


Ponding, 
percs slowly, 
flooding. 


Deep to water 
Deep to water 


Frost action, 
cutbanks cave. 


Frost action, 
cutbanks cave. 


Deep to water 


Frost action, 
cutbanks cave. 


Wetness, 
flooding. 


Wetness, 
flooding. 


Ponding-------- 


Droughty, 
soil blowing, 
depth to rock. 


Wetness, 
depth to rock. 


Ponding, 
slow intake, 
percs slowly. 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 14.--ENGINEERING INDEX PROPERTIES 


Absence of an entry indicates that data were not estimated) 


(The symbol < means less than; > means more than. 
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TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 


> 
(x ш а o oo ша ہا‎ оо оо ош м оо сч о шо оо о 
288 сч сч N ہی ہے ہے‎ яя сч < < تی‎ AN N NAN “ч ہے‎ ™ are AN aw 1 
ane o о б Вар ол ضط‎ оо 66 66 à bh ضط‎ Ad й db ih & mh id i 
Aw ہے‎ a A A БЕР at cd mm өсі ہے ہم ہے ہے‎ & — ee 
"da n O e ооо оо о ہر ہف‎ inu оо о oo о оо ow оо 
sed ord ша м Tam ша FF Фо юм iu Ww NN < м и t EIE ری‎ < < сп t 
вя 01 & & & ddd i1 8 IC Ёа г 1 4: A N N i 61+ 1 4 го [| 
о о о ооо ад O ош шо оо o ао O у м i mol оо шо % 
cs m м m ANN mm mcm MM uns чо ہ‎ mo M сч сч e) یہ‎ сч еч 
MEs EE DECEM EM MM MM M MEE атна ана MM CM MC MCN MINE NM CMM MEINE 
о о N onin шо ما‎ iw шо 88 о 88 8 wy о о Qua Ou о о о 
e| ттт чат T? т TT FF YT от 780 8 Ф T TTT nin ir F 
о N о о n oou iu о оо ow оо о ow у) о иу N ın О сч оо ow ھا‎ 
ЕН ON мю NU Жол ое от. ee 
а і о о о о о о о о о 
ин 8 o n 888 ow e 88 58 88 о wn e му iuo 88 o o 
зо o ہبہ ہے‎ OQ яя AN м е dud 88 о дч ہم‎ о о о асі ہے ہے‎ о ч гі 
[*7 + 1 4 t ба! 5 1 1! 3g о o u f 1 t t 1 111 11 О 1 1 
8 ما گا‎ о iiio шо in оо 95 are ہے‎ i ما‎ и о и n оі о о чо о 
БЕ гг о ооо оо t AG с an a о wo со со «н сч © с г- m 
9 о о о о о о о о 
Soo 8 8 8 88 8 88 88 8 ص88‎ 88 
a> o rod لس‎ 4 ооо - га езі оо ae оо о 28 Q a a a aan езі ہے‎ 88 e 
8329 ہے‎ L] 4 1 ооо 1 | 1 оо à gd оо о о с t П 1 11 11 о o 
ہے‎ о о N mse оо О "аа шо ae “4 aed ہے‎ n n ш moo оо ac ез 
ыш a O о An vn бу бу о а с nom с о 
ہم‎ оо о оо о о о 
8 8 8 оо o оо о 8 о ص8‎ 0 
ہے ہم 88 ہے ہے ہے 888 ہے ام ہے‎ S8 e оо о a езі اسم‎ она оға оо 8 
< П t і обо 14 1 о a4 о o оо o 1 1 1 Ott ов oo 
Л N o ہے ہے ہے‎ n ما‎ n ہے ہے‎ ша ез ہے‎ 3 ac ما ما ہے‎ e Aww ہم‎ O яя "а 
м. о o о оо eo оо —. о о о бу г со ہے‎ эш эз س‎ шо єр 20% ӨШ зш! нш SSE рай аа 
9 
10 Ф 
220748 аша т n 
о о o o o ооо 1 1 1 оо о | oo о oo о о о о оо і oo оо о 
ноля оо о о о 
p. Н ыы کے کے‎ өше «ке «д سے‎ ке» ہے‎ «бе «це жа» чае өше өше کے سے‎ ана کے کے‎ аа “әже чн, ац” ЧИЯ шо سے کے‎ р PS ме کے‎ чат کے کے کے کے سے سے‎ чо کے‎ SOP «іше чаі” سے سے سے سے‎ «ай ست‎ аль کے کت سے سے کے‎ ДЕБ کے سے‎ ФИ کے سے سے‎ өше سے‎ «ше ана سے‎ ны» سے‎ ань «Я? өше کے‎ чі (кб. سے‎ атр ы» ра سے‎ ацэ чае «шо سے‎ «ар еге «Я? чае «ше ca сат «мә «ль سے‎ Ф س‎ 
200ھ :0 2ھ‎ 80 Е === -- EM Е 
mon г mm < q ч < wm < 
о 1 1 1 ПЕ Ф D 9% ni D 1 Ф“ 11 t 
B E < к < یکم یکم‎ = < < < < «ц «ц «ц кс <= ч 
ul - - - - - - ^ г ہے د‎ - - aN ےد‎ - [E d - 
نب‎ 3 Ф Ф Ф < ч < оо м се ft геге сі се «т чо сі а سے‎ сч ہے‎ ~ol a+ сч 
б tit ІР E ؛۱‎ & 8 |: бае ni І ба $ < tee іі 1 і ! 
ове e анне M me наг EE еш > пн. шо шаш _ ee RNV. NONE 
ыа 
wl а о 
al 8 қ 2 а 9 B 
- > 
413 ШЕ d 4 = a dag ` ожа ES з 
a o - = o o о ожо a N 92 9 zu 
S SG d asa da ы шш d da d E U ж a, عم پ کر‎ dd Er x 
ш o 
979 0 SES шо о 55 88 SUE SEES НЯ 4 баса. o0 об 8 
М i > | - A ` м 5 ea > ٦ i i Ф ! оч i g 
` ` ` ` 
5 S85 г 887 lags 5 55 Е BB 8S 4 8 Е اھ‎ Лл to isc Ф 
Ф о Ц 8 7 1 о > ч о a es 9 о Ii „ы 185 П ш & 
н о Ocio гоо 8 гомо о оо о ہے ہے‎ оч bal гі > гос [| 4 ао ہے‎ Ф 
5 a ث1 ہم ہم‎ и Іі c dn edd егі л an “a т Ф > 1! 88 1 а. tom Woe 
* agaia Lego Lata mada? эмнен эн с Û gi #9 5:59 lons ind vad 
Ф КЕЕ ج‎ Baas ETS Q Uc wg» саба 58854 8 59 go 88 > ЕЕ 5 ро Ф о 
v ہے‎ Om نے ہے ہے ہے ہے ں‎ U „ч ہے ہم‎ U ہے‎ Aw — ہے‎ О ٥ ہے‎ о о © on O O bn “оо Iga - ہے ن‎ 
очо U оинаш ہے‎ оо U 00 Owe ооноч ооо а чо 0 ہے ہے ہے ہے‎ Оч 42 r4 t ч 4 
я юч рч T) `~ d -2 ый => bd بح بح‎ IU М мыны ы ыы - ым 3 sod ыы $ d M > i Я то 
@ 298318 Seed bs Part В 42 49 c3 42. д 5 42 42 بے‎ 42 (d نی‎ 49 (d 42 б 8 8288558 єр бы ыма و و بج ےچ‎ 
5 ہے ہے‎ PE ез ноо б بے ہے ہے ہے لہ‎ а ОО و 8 88528 ہے ہے ہے بے بے ہے بہ بب ہے بم‎ 8 Qi Ort 55 н 
AVON بب‎ Ор AHN Ча ہم زی بب‎ Uno AA OAD о он ой о MAAU Qe nuu 
о =] г] о А о 90 -1 uu о 0 uU u 9 9 ul 3 u wn Quo ou ب نم‎ 90 - 
5 о ті O «оо го о ON оо ао о ош o о о o mao 2g own о 
а аш № тя? т Ф ча an HAN o یہ‎ st Ф a с Ф AND m ға сө % 
о, я] 1 0 1 1“ 14 t LI 11 Іа 1 11 1 [ tut tt ad 1 
Ф о о а oso ок о OO NO Oo о Om N о о о Onn оо о т 
б mM ш an a m = чо a сз ч ےہ‎ ға с ہے‎ СЧ со du 0m 5 
П 1 t 1 і 1 П 4 1 і 
[ i t i 1 1 1 1 t [| 
уе] 1 1 і 1 1 1 [ ! Ц І 
Я 1 1 ў [ і 1 1 П i t 
до i 1 Д 1 [| П П [ t 1 
о t t 1 1 1 [ [| [| [] 1 
2.4 t П t П 1 П [| 1 ta [| 
Я 1 П t 8 П 1 t 1 го 1 
>ч [ t 1 > i П [ [ | го 1 
си 1 Ф [ го l + с [ [ 1 1 б H 
10 гс tet im г. ін І 9 ы ig ін 
e£ 1 Û І б ind то la ' Ф я 10 1-і 3 
بب‎ 9 с 1 o io 1 Q 19 10 1 O i о ie ew 
он и Ф mo io (о 1 3 ind 1 8 д in t 4 
N ہے یپ‎ 2 8 оғ uox о 9 о а с- md ہم ہب ی‎ 
г O N M =: mM O e) x < с Ne < کے‎ oz оо 
a га a rd ہے‎ 94 сч N N сч 


Soil Survey 


162 


TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 
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* See description of the map unit for composition and behavior characteristics of the map unit. 


169 


TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS 


Brown County, Minnesota 


он 
10 ما‎ о о 
И 52 сч < сі сі + с- со wn N ы — + со ہے‎ о 
H M о 1 1 1 1 1 i i 1 р 1 1 1 1 1 1 
ow جا‎ d a сч کے‎ о су шт < + с о in N + ~ < 
> нЕ ға 
ті б o 
i mer — ——————————————————————————————ÓÁ——————————— аван 
> 
о Ф ہب‎ + 
о "92-4 2 -2 - -2 
о 5 почо сч m < < m ™ < 0 м 2 2 т ite] «н 0 
яч “нм 
ны = ою 
ou an 
> он Ен иу + и N се шə ш N N N w ue шт и N 
>a 22 
5ج5‎ оо моа ооо ہا‎ со СУ со со ооо со со а Сё са HN СО ГУ г- «н сч са со со со сч со e «й су یہ‎ m~ г- г- © со со t- 
Q H б ہے‎ ез ہے‎ NANA ewm NAN NNA NN NMM Nm сч са со сз oy e) NAN са «й <р сч оу ں‎ e e сп یہ‎ сч сч m 
ао аі ым а е е е è е е е е е + е è о е е е е е е “е е е “е е е “е е е е eee е е е ee е е . е е 
@ لہ‎ OOO OOOO oo oo ooo оо ооо оо ооо ооо ооо ооо ооо OOOO OOO 
وہ‎ pit 3 f bt 1% ن‎ P» 0! зра 1: € bt tb tbe 11: 19: 547: t tt bt 3 G а 1 
are ہم‎ 111 (ttt 1! Va! ١۱١ ٣٢ іі! П. to ра ІІ ІІ: 3g. баз CLA O ИЕ G I è l 
1 ge rd ہے‎ в: ¢@ Viti $e 11 ЕР: o d$ кот. â EL — GE ІІ: І тат 0088 d 8 bt 2136 UM t0 1g 
iod ou 15 !' ood 8 0 8 tt! ІІ! tte tt att ІР ¢ tt ІЗ: b 01 tt ІІ: Еи вов ٤ 
о В cud біз: ізі: bt іі! 8 I £ таи 1% и ІІ: Pet ttt @ et кю ilI 
ы med и نے‎ тт петт 1 т ша tea f | oot гі із. Ф نو‎ Ф oot I ¢ f Фо і $1109 ool 
очы 5$ c bog od U ٤ 1 431 tad 1 4341 i f егі 42 42 42 43421 111 429421 ПИ نی‎ зю 1 
ند‎ ои м Ф аып гт гі “1 | 1 оо! it ек! ood vt es осі егіс ل0‎ 0۱ 
299 [за] FIJ 11:11 Ii BI Lit АА BEL LE 111 338 381 Lil ЗДІ 5558 35i 
"ig ڑا‎ 388 аваз BB 38 333 SE 385 88 555 FEE BRE ЕЕЕ 225 SESE 223 
- 3420 е 
Qa o mM СО st (e) uu mM ч < < < (em «й < < ч” < < са со mos om со «н m 90 © mo «it m oor MM < < са 00 чн 
е; e ч еа е е е е е е о е е е е е е е е е е е е е е е е е е Ф е è е е е е е е е е е е е е е 
ныт чі 4 на ہم‎ ™ со ہج‎ о г < со со со г-с- ОО оо со со о о г сх C nm о C nm о [ml г. г< ™ 0 с. Dp. о СУ بر‎ 00 со t- D © 
23 oo БІТ pip р EP Pet о тї tebe tr 111 111: ۱1ا 8ا‎ ttt 1151 قؤ‎ 8 ٣۹٤ г 
с он л Ф ہے نب ہے‎ о чеч ло “ғ سي بج‎ ООО «ео IN Hn WON MON HOt me S о“ рхо HOH 
чо Ф 4... е е е е е е е е е е е . е е е е е е е е “е е е “е е е 6 е е е е е е е è е е е е o 
Я Во н оо» ШИ uu un مم‎ гг хо ГУ ГУ رید حا‎ оо A шт c Oom омог оог шап 0 оо жю г оюм 
д Ord Ф یم‎ HC NNOO NN < < со < < e o чо فص‎ сч со чо С AON NAA «ч ОО NAD m OOO PANN 
ы г AAO езі ہے ہے‎ О сч ہے‎ AN ہے‎ о NN Nae Net СЧ ہے ہے یہ ہے ہے‎ Nad ہے ہے چیہ‎ C ہے ہے‎ сч CN CY сч сч сч сч 
O Seas е е е Ф e е ® в ... е е е ... ха е е е е е 9 е е è е е е е е е eee е а е е е э е 
T on Q ооо O O O O oo оо ооо оо ooo оо ооо ооо ооо ооо ооо OOOO ooo 
NÜ нао РІ: tite 1: 17 111 tt â CEE 1 ç pid 11411 1۴٤ € те ІЗІ 8 ة1‎ 8 8 8 І 
Ф 99 чо) (9 ow sr сч CY OO CN о с со со MAN cae CO м < ow on™ aun ош ш ак г ہے < ری یم‎ со СО cO ою 0 
ug Ux ooo чє ОО ہے ہے ہے یہ‎ чоо NN ہے ہے ہے‎ Na CQ ہے ہے ہمہ ہے ہے‎ ccn Nad ہے یہ ہے ہے ہے‎ rin ہے ہے ہے‎ 
M du > Q е е c о е е е е е е е е е “е a o ее е е е е е е е е е е е е е е е е е “е е е е е е è е 
HE Ре od о ооо O © O © oo oo ооо оо ооо оо ооо ооо ооо ооо ооо OOOO OOO 
а ао оч 
ЗИ 
° ہم بغ‎ о оо оо оо оо оо ооо oo ооо ооо ооо ооо ооо охооо ооо 
Hou „ч ы "оо е 200 е е е е . O е “е е э е е е а е е е е е е е е е е е е е э е е е е е е е 
Ф 4 о یہ یہ‎ DONN یہ‎ NN BOON ма сч сч сч сч с сч сч یہ‎ NNN OON ою» сч сч сч ооо сч NAN 
ONS ір â LEE be â E 8 ا ا‎ 1 8 ste гі ttt Е 1: 1:1 8 93 — 1 232869 ç EEL 
49 42 Ф is] ооо OOOO Oo о ю ооо оо ww wo ож 00 0 отож сч сч S0 ооо о оо сч сч сч о www 
ہب‎ а E е е “е е е е е е е е е е е е е е е е е е з е е е е е е а е “е е е “е е е е е е е е е е е 
Вя“ Au 
"3a ооо у гугу О ww оо mow оо n O O оо woo ооо moo ооо ما ضا تی‎ ошоо ошо 
nod чог м wu © ہہ‎ Fw о 0 mM فاص‎ mm min aD sU < с. г ча г. فا ھی پ‎ «й uu NMN (e сп «Ж un en e s 
gua зы е е е oe е е . е е Фе. е .. ee э .. ео е ез о eee е е е eee eo е е е е е 
Ф > имо ہے ہے ہے ہے ہے ہے ہے ہے ہے‎ оо ہے ہے ہے‎ ae ہے ہے ہے‎ ae ہے ہے ہے ہے ہے ہے ہے ہے ہے ہے ہے ہے ہے ہے ہے ہے ہے ہے ہے ہے ہے ہے‎ 
Ф о t Li 2111 1 IIL ғ: 8ة‎ О р п 1:5 — 89 13 1141 к: зз 11 11 баа 
ETU озая ооо Onno ما ما‎ оо uuo ww Wn wh n N OOO n O O м iu е, My М ہا‎ шошо ошо 
ро қаш ہا ي یہ‎ м فی‎ aun 0 mm aN Qo un AN NM «й сат «алап са «ғал mmm че ہا‎ ANM сч со ہہ‎ “т сч сч с 
^^ ہے‎ 4 43 е е е е е е е ‚о е + е е 9 е 9 за е е е е е е 9 е е е е е >è е е е е е е е е е е е е е 
= ہے ہے ہے ہے ہے ہے پسم ق8‎ a oo e c ہے ہے ہے ہے ہے ہے‎ ari ہے ہے ہے ہے ہے وم ہے ہے ہم ہے ہے ہے ہے ہے ہم‎ ез ہے ہے بم ہے ہے ہے‎ 
о E-------Ee-—-————-—-———-—-—————————— mmm а سس‎ ee ee eee ею mem en سے سے چ عم‎ ат е аа аю می کے سے کے سے سے کے‎ ша لد حم‎ €—— €————————Á 
8 ای‎ e ото O го га ыз со eun NUN о oi O یہ گا تی یىی مہ ہف یہ‎ со OW иш یہ‎ NN O O N N м 
ы" > чом за Om NM AHO mm mmm AM ANN moo MMM cree MMM sso mmm 
зов d OF агт Peet Рі ba 8اا‎ ١ 8d tht 11: 31: 1111 о tb çë ELi 111 I (11 111 
ہہ تہ نی‎ гі ыі mao OOYY осо оо шоо оо гош ON оға ONO NNN DOH сча NANO WOO 
и 8 [9] ہے ہے‎ are ae a NN ANA ча ہے یح ہم‎ мая NAN ANN AMON езі ہے ہے‎ 
۳ E я io O ооо оо оо оо NO очо шо i uo ONO очо чоо оо осоо ооо 
Ф uv + сі со O aN ato nz ہے 0 ہے‎ oc ux + ao ہے‎ s 0 mo ہے‎ m O NY oO (e м O ға O ed oe O rt sp uu ہے‎ Oli 
чоя £u яў LELTE 6133 1 рі Ег â Șt LEE іі 11 іі: ізі 1141 tee 1111 111 
Ay Ф H Quo O 0 wo oo оо оно Qa оос ош ош «й оос соя Oto ого оо со ос о 
n a am ANT га тч rd لت ہے‎ < сө am сәз” (eun ہے‎ OI ہی سب ہے ہہ ہم‎ AN 
gE i 1 1 1 1 [| 1 1 1 Ц 1 1 I [| [| 
шы І t 1 1 ! 1 1 1 1 1 % 1 4 1 1 
Е ча a [| [| 1 і 1 t і t 1 1 i 1 t 1 1 
o Я 1 1 t 1 1 1 1 1 1 1 1 ! 1 4 1 
vie я 1 1 [| 1 [| 1 1 [| 1 t П i [| 1 [| 
о Ф о 1 1 [| 1 10 1 1 1 1 t 1 1 1 i 1 
е4 ہے‎ О 22 i 4 1 ia tra 1 [| t N t [| 1 1 1 1 
оч п Е 1 Cg i 1 45 te [| [| 1 а 1 1 1 1 1 4 
ч Ф > 1 io t tu twa i го 1 сі 1 [| 1 го 1 4 
ош со і eu BO £g Ig m 1 1 Ф o ов гы 10 % іш 1 ہب‎ 1 o 
н | dg ся ہے‎ Ф ым ہے‎ ы t 14 «й ہے‎ о 1 v to іч 1 т [E 
uo aA Qa ہے چم‎ mo t wo го іш ہے ین‎ «4 iw (о t I r го ہم‎ 
ہب‎ б о ы E ч о a (о t ہے‎ н ^+ in іс іс го га го 
Ф он 9 -0 “о | 3 لود‎ ir 19 “ч gm d (a го eo |o го 1 
- a = ш پیم‎ чч نی تم‎ І са 40 ta 1 ға Ф Ae mM تو‎ «ў س‎ о ы О ч е مد‎ о“ 
E aon а ہے‎ 92 uiae ы nu ос < جح‎ ou = га © NO mz mo п 
= о N "m o + со со о a ہے‎ r4 ہم ہے‎ a et 


Soil Survey 


TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


170 


ом 
чо о 
83 со со шə о со © 0 ہے‎ < со со 0 179) со ما کا‎ 
+ о 1 1 1 8 ! 1 1 Li Ц [| єч 1 1 t Ц 1 
re Qui < < m “у ш < < < N < ^ сч m + сз m 
о ‘ 
1 м 
--- 
Mond 3 = - = 
forno < < Nn 0 n m 0 со со wo N о < о o са 
не) بر ہے بر‎ 
uo. 
еш 
SH Е 179) wm لت‎ N N + n и со uy N uw N uy ما‎ < 
لپ (/ا‎ Мр wn nn ----------- 
оо orm со сот uuo со مہ‎ ооо о сог со cO о со oou یہ پ‎ | 0 000 ч «й ہی‎ оо «н < N о о о о حم‎ 
ыш сч са со чая NANA NAN NAN сч сч гі AN AN NN Nm 1 осу сч CON مہ چم‎ NAN Cem NN ман 
Eu м е е е е е 8 е е е е г e е е е е е ... е е eee ео 1 «© е е е е е е е е е е е е е е е е 
ооо ооо ооо oo ооо ооо oo оо ооо оо гооо ооо ооо ооо oo ооо 
ee а 1 13 4. 11 Fii баз io 1 $3 v I f 12465 13 1 (bp 08 tt be ae 11! гаі 
e tet гт fae 11 If f 111 i t 30x гт бі: ا ا‎ 1 I Vg 1 ٦ Ев: tt си 
ہے ہے‎ зїї рї tft 1: 111: bt t tt tr 8 ] ا١‎ ір EGO 1: 1:5: кра 1: 111 
Ф б ا‎ га pad too ии 11 3 f Vg es ios зи ігі із! а 1 toa 113 1 
= tee » ^tt @ 11131 FO ии tet ie к 1.7 1: 2 ا‎ tt bee 11: и â tE ии 
л 4 oot tot et Ф 0 1101 11011 ФІ Qi ігі “1! ріс Ф іші oi Фот 1 ПИ. 
іс 42234 i tot 15 І 42 42 tet 11: او نی‎ yt If I еі 110 12 141 2141 43421 1 I i 
طد‎ Ф сті tet feos ос кап 111 бі 1 tas б! 11165 1 1 gii "i га ite 
£g wk І (1. ag ым i1 1141 н І н ا‎ гт DE DEL ы іні м І І ны І гі гга 
AO oo! 11.11 bor og Q v 111 tad Ф І ot gg Ф І ISSO іші تو‎ 1 Ф Ф і I i 111 
ыш б = = зж з ж зж oD = з з = = = ox Ox zz о = і сот =U = ges OD ж = = з т = 
a ооо ооо ооо оо 9059 ооо оо оо ооо oo lan O ооо ооо ооо оо ооо 
о 2A Hd d d.d zi = "d AAA Edd zd Hon zu | mnm ышы хын ae HA edd 
с 
o tt < of at tt m mM لت‎ << mo «n mM mM OO mm со 00 wm СО о < со c «й < mos vac mos ute со mo 
aed مھ‎ е е “е е * е е е е ә е а е * .. е е е ہم‎ ТАС 7 . е е е. е е е е е э е е ә е е е 
ہہ‎ 42 Е со о cO со со cO г-г- о со со юг 00 t 00 r.c DU worm ~ о یم‎ 00 O го со со со C 00) о со с 
оо ІРІ ТІ: РІ. ҮР CES ур FE ока —ÓtNL فغ‎ сг 08 1/103 о 08 2403 CEE ا 8آ 8ا‎ > 113% 
о uu хн < < <р < < worst = < "Зло oO чо ہے بت ف < < ہے ہے‎ Ww ہے‎ O «Н ct і о = < a ot ant < < МО rd ہے‎ 
Ф е е е е е е е е е . е е е е е е э е е * е * е е . е Фе а е е е. е з е е е s% е е е е е е 
н ге г г ct N “о حم‎ г орхо о о № فی‎ wo m зы N i ما‎ шо о ок к о و‎ г- гы wor ~~ Www 
Ф зая сс С. сч г < mo яго comu е- со NO wom Qo ооо чо м чо ى١‎ ADA со со uro 
ہے‎ NAN AN mH O сч гч O NN Noe ہے ہم‎ О Net Nea ن ہے ہے‎ Ne DANN Arid СЧ ہے‎ 9 CY m ہے ہے ہم ہے ہے ہے‎ 
35938 ھ‎ е е eee е е «+ ee е е е е е е е е е о ee е ee е е е е е е а е е е ee а . о е е е 
Ф ہب‎ ооо O O O ооо оо ооо ооо оо оо ооо оо OOOO ооо ооо ооо оо ооо 
ч ыо П 1 I Ud I Û І 1 111 tie 11 1 31104 f tt ісігі 141 1121 ігі bou Fog 1 
AG dic] ооо CON ONN сч ON WOM AN OM яма OM momo Ort OFF ORE NM NAND 
б з ہے ہے ہم لس‎ Nm O эмо ہے ہے‎ AAO AAO ae act «чо م ہے ہے‎ «Я езі гі ہے ہے وہ‎ СЧ ہے ہے‎ СЧ ہم‎ гі ctr ano 
> @ . е э е е à е е е “е е a е е зоо е е е е е 9 е . е е е е е Ф е е е е е ео е е е е е е 
«ц О ooo ооо ооо оо ooo ооо оо оо ооо oo OOOO OOO ооо ооо oo ооо 
рч 
я 
اچ‎ ооо оо oo oo ооо оо oo ww оо ою о :0i:00 ооо ооо ооо оо oo 
bal IHE саўе е ео е е е е е е е е е«О * е е а е 0 е е е е е е е е 9 е е е ее э ... е O 
3 NAN won NOOO AN оо оос сч o оо Won оо ооо с сч сч сч NAN сісу сі ож омс 
LLELE fF Pd 1:8 Іі 1:1 t gt gd 111 11: 8 13 1% il i l ег e€tt 1:1: 15 â Edid 
Ф Я ооо ооо оол ою шоо ооо юю чч ооо NN CNN CV D. iO OO. юрю юрю оо ooo 
I ы Ld . е . е . . ۰ * . е е е е е . е . М М * . М М М е е е . ۰ . . М * . М а в . М e . 
5 ооо осо ос оо ONN NN оо oo NNO оо OOOO OOO ооо ooo NN NANO 
ہم‎ 
© wu in ooo M) ما‎ un oo woo ooo шо ow ooo ww гу) OO in uu mod ioo oo ошо 
со (m со Pub «шс wom mun oO = п 0 om mm < шо wow < со ںا پ < ماك‎ «о со «run шо СУ ГУ о 
ым аш а е е е е е a е е е е е е е е е “е е е е е е е з е 9 е е е è е е е а е е е е е “е е е е э 
U مد‎ ATO ہے ہے ہے‎ dad ہے ہے ہے‎ езі ہے‎ тігі р mi ہے ہم ہے ہے ہے ہے ہے ہے ہے ہے ہے‎ Q ہے ہر‎ n ہے ہے ہم‎ rd гә тч سم ہے ہے ہے ہے ہے ہے ہم‎ 
- rng | di | з 111 1 ¢ 111 а 1 із: 111 1441 іі: таги 8 ١ ١٢ 8 dg ata в: 1141 
ов оша ошо ош м оо Q uiu ошо n n шо ото оо nono i Qu oou ооо шо uuo 
= о Ф сч CY сч (eun T ہی يی‎ Tw ms m mun yw am са e ما‎ <= + са em m «sn (e mm m mm сч سے ہمہ‎ со «й (e su 
" е е е е е 9 Фе е «+ а е е з е е е е з э » 9 е 9 е е а е е 8 е е з е ёе е е е е е “е а е е 
ез гі гі ہے ہے ہے ہے ہے ہے‎ — ез ہے ہے ہم ہے ہے ہے‎ і ہے‎ ad ہے ہے ہے‎ and О ч ч ч ہے ہے ہم ہے ہے ہم‎ Aa ہے ہے ہم ہے سم‎ 
1 wu ооо со о ww i 00 ضر‎ ооо O < шап ошо nN саш O со сі сі ос NAAN со © со оо 
P ч) со (o ۷ ہے ہے ہے ہے ہے‎ со oy mom Noted ہے ہے ہے‎ NN mm ہے ہے ہے‎ mm пе < mM Qm m AON со mm ہے ہے ہے ہے ہے‎ 
© О it 1 1 41 гі 11 ita اا١‎ te 14 rg! 11: tt gd t dg i i l ا ۂ‎ — G9 |! 11 I tì 
ға Ра со 9 OO хоч «f о са جو ی‎ © mun ما ما‎ n am on wood сы пошо ооо ооо NAN uu CO c сч 
о ہم ہے ہم ہے ہے ہے ہے ہے‎ езі езі ہے‎ Ne Nr eo wo) ся NNN NNN NAN H 
a mio WAG Mr O oo Ano ото «о шо нао оо оосчо m О оо «со oo и یپ‎ O 
نی‎ мачо ضف یہ ہے‎ га QU wo mM O езі сө 50 ہے‎ N O uu mo чо < 0 ہے‎ ہ۱٠‎ O ах rA OM ез NO Ao AN O 
£u а] EI f 111 от 11 111 I 1 I i 1 І toad 11 ا٤ا ا‎ ١٤١ 111 iit tat att 111 
Ф und © mi ошо Q m rà оо Onn О ou O ow очо O с ооо м oma Ото о к оо о у su 
a Nt ہے‎ СЧ ہم‎ Сч e ہے‎ mM ما یہ ہے‎ m ہے ہم‎ + r3 wu aN ہے یہ ہےم‎ сч a AN 
1 [| 1 1 [| 1 I Ц [| 4 1 4 t 1 1 1 
П 1 1 i [| 1 1 П 1 1 1 [| Д 1 ! [| 
ч Ц i i П [| 1 i 1 1 П І i [| 1 1 1 
а [| 1 1 П 1 1 1 1 1 1 1 1 1 I 1 1 
Ort i 1 1 1 1 1 t 1 4 [| V П П t П ٦ 
o 1 П 1 1 1 1 I 1 t 1 [| [ 1 1 1 П 
ea [| 1 t | £c t 1 1 Q 1 t 1 1 N t ў I Н 
Е П 1 ! го 1 1 tei т ға 1 [L| (24) П 1 ис іс 
> } } ! 15 i 1 te 1 г П 1 ہے‎ ia 1 dg 1 м го 
aun 1 1 1 $n 1 1 d d [| ая 1 d n N i+ لہ ھا‎ го го 
ін [Bi] ін їп INH ta Іі» Ig өз g [| Шал < tou іш іе 1 ۵ 
Я 19 іш го {nd 13 | м te += В го го 10 | dg го 1 Ф 
لم ہے‎ I O го 13 ie ін ги | ч | d - ١ ч га ` | чч ТЕ ia га 
ов 1 + VE ts ta 18 US 1 - С «o [M 1 O mu | gg 1 ‚9 10 
9% о ~ Ф ~ ہب‎ Ord ~A N со A го гч яя о Ф 179 м ed Ф m Ф о © e ~ oO 
«o сую «н. oz ша ош An “mO Qa ema оо с> NW + ے‎ ош om 
ч e N N N N m m m m o < < < < + 


171 


TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


Brown County, Minnesota 


он 
تو ہے‎ 
35 N со < со о о 0 < сч s مض‎ со со су + 
4 о i 1 1 N [] 1 [] 1 1 I t 1 1 I 1 
ES ہم‎ a < N ^ < + ч ең і сч мы] + sh "m сч 
o 
ім 
ہے‎ 42 
Зан ы | 
сого N N e сі е] < m бы] ы] e о < لت‎ ю m 
9.2 
gun 
SR ЕЗ ш т т сч иу т in со < m iN т шə чу m 
DD جح‎ И سے کے سے سے سے سے ہے سے سے‎ mmn 
оо ос cou ОО га eo - ооо гоо quo oou кс DON BAN омго ooo 
hd ہے ہے ہے ہے‎ NNT ada ГЕН N MN ANN AHA NNA ANANTH NMM ہہ چہ وہ‎ NMM NMM ANNA 
بي‎ X е 9 е е э е е е е tot е е е e е е е е е а е а + е е е е е е е е е е е е е е е е е 
ооо ооо oo іі о оо ooo ооо ооо ооо ооо ооо ooo ооо ooo 
tag ти to гі ; гіа гі гт тті ті гі тт кап 10 | tes 
ہم‎ ٢٢ ЕТІ 111 . te t 1! ті tooo ріш (pa га і гі 1 1 |a d ad 
ac ides tot I ¢ a 1 . [EN NE | ted te | EE at i le eet ЖЕ t кап 
Ф б (tog өй: 11 Ез 1 te ta. білі: т ге гг гг O 0 t 1! {ut doe 
Wd If? f tts I | id 1 11 11041 11 tit ігі ка! ies i f 01! fad ГЕТ 
пы 040 1 а 1 11 اھ‎ Ф гі ы: та: ut а! гъа гт Ф І гт т 
igo (ter 33114. tt be wt 131 Кр ë Cii Еи (tt — ) 1011 1! тіз: осона tee раз 
м Ф тат ІШІ 5: ¢ 8 с р кр, |I! бір о 60 14 1 tet ot Lit о 
ov ггг із (с: із ty ا‎ ٢ 1: ІІ 1I I3 кка, Cv 13 1 Pte мі 1 ۰۹ 091 
да BERE ERR RR |> S$ GH ккк 555 555 iii Lii Lil SEE LIL iii 
d 9999 399 оо 1:5 [*] ہب ہے‎ ооо 399 ооо 833 333 ооо 2909 ооо 999 
[77] HAAA dd d П = mm ARA He ہم ہے جےم‎ ан dad дыш л zd HAN dd 
я 
o O0 000000 mmc WO (mo н +t MMO سپ و ہہ‎ mms momo mow tg E E Mc پ‎ mm «dw 
ہے‎ ч е е е u е 8 е . е е е е . е Ф е е . a . е е е а 8 е е е е е 8 е a е е е з е е е е 
dy тн) D 0 0 ГУ г-г-г- г mm со со со гс с- с- о г. с. о о с. с D- f со © co مہ‎ © со со ско сто 
оо гог —&M 18. ка 11 1 Ей ct bt ¢ ا‎ 13141 іі: 111 $5010 ted I ١ ؛‎ гв 
% о ОЮ MD ہے ہے ہے ہے ہے‎ оо о ite) O eu ي ہے ہے‎ wo st ХО “О г о Oo < аў سپ‎ < = < < о © < ч فص فا‎ 
Ф е Ф 8 е е е е е е е е . . о eo е е е е е е е е е е е 8 е е е е > е e а е ¢ е 9 6 
M Uu) uiu ою № оо ож o om ошо ою حم‎ wwe mw wo wine лес г г > иуи حم‎ My گا‎ O 
Ф чаю AME OH ма q чо como шо NAM Otte NOQ NAME NWO NAD Ф 
ہے‎ rd ہے ہے‎ O Nm O ہے ہے‎ < сч N ہے ہم‎ ace ہے ہے‎ чоо e ہے‎ O تن ہے یہ ہے ہے ہم‎ сч ہے ہے‎ СЧ ہے ہے‎ arto 
азы е е е е ھ‎ е е е е е е е . е е е е е è 8 е е “е o е 6 е е ә * е е е е е * е “е е е е 
Ф ہے‎ O O O O ooo оо оо о оо ооо ооо ооо ооо ооо ооо ооо ооо ооо 
2. іг 2141 â LLE tT 4 І:І 1:1: 41: | itt Eii ігі oid I 11 са! 
бесін) OONN ООП mm Mt сч NA WAN MMN оса яма ORM oon ON ОМК MAN 
Ux ہے ہے‎ O O NAO ae ne N ہے ہے ہم ہے ہے‎ aoo чоо то Node N mH O Add ہے ہے ہے یہ‎ o 
> fis} е е е е е е е е е е е * е е е е е э е е е е е е е е е Ф е е е е е е е е е е е е е 
«ц о OOOO ooo оо оо о оо ооо ооо ооо ооо ооо ооо ооо ооо ооо 
> 
A 
= оо оо Ow o NN ooo o oo oo ооо оо ооо ооо оо 
od OOOO е oO е е е 8 * е е е е е O * + е O зоо е O . е 8 а е е е O 
8 сч сч сч Y 0 хо с ww ао Q oo SO فا ما‎ о «О ооо WOON сч сч сч охе NON NNN WON 
таза ЕТЕ іс «at 4 ІР ге Pon ў ус pee 1111. ігі атт 110 ff 
Ф а OOOO ооо oo ос № ww ooo ол оол ооо ошо ооо оо о ошо» ооо 
m] е Ф е е е е е е “е е е е оо е е зе . е з ь 9 е * é o е е е з е е во е * 7... 
5 0 iD یہ ف ص‎ OD AN oo о co ANN сч NN NNO ооо NNO ooo ооо AN O 
Aa 
ооо ш ооо оо n n о шо ioo 1 N N mow ооо 0 O O ооо in O O n O O N ON 
2) N ماف‎ мо ГУ уи «н ہی‎ wo се) < Ш с ГУ ио ce] иур С Hino ہے‎ С D = ہہ ری‎ mN O STOR MOO 
+ 44 е е е е е за е е е а е е з е Ф а а е е è е ә е . е е е э е е е е * е е е е е е е o 
рыі ее - Ae od dad ہے ہےم‎ чыч AA Ade ہے ہے ہم ہے ہے ہم ہے ہے ہے ہے ہے ہے ہے ہے ہے‎ е ہے‎ 
mm DIO t: ٢ t) t tt. »11! TO f pte 111 111 111 ісі 111 ا‎ ١ ا‎ ісі ea 15114 
оза 1 uU iu ооо mo mw о Ow In ما‎ un N oun оло Ono ооо ошо i Ou ооо uino 
қош ي ي بپ‎ MHI мч NY st MM FOO MAN MMO ош «мо MMN NM at Siu сро 
© е а е э е е е е е е е е е е е е е SO» е е е “е е е + е е е е е е е е е е е е е е е 
ہے ہے ہے ہے‎ 444 Ae OF a ہے ہم‎ cum нм Aes ہے ہے ہے‎ a еч dad ہے رہ ریہ ہے ہے ہم ہے ہے ہم‎ 
ooo осоо и) СО ما‎ ры * p оосо шо со о со مہ‎ O + OO о оо NWN TON ху со 
э ری ہے ہے ہے‎ nud Ae im сі ttf ча нш dudo ہے ہے ہے‎ NMAN ہ ہے ہے‎ mmm NAN ہے ہے‎ со 
б о 9 5/142 ув кү ту ¢ І: 1: 1111 LLI іі Ев кі: lii l бері QVI 
r A NNOO ою ہے‎ со co Жы с о со NINAN ہے ہے ری‎ оре Фо c Osan wor NON со Ф су оо 
о a ewe сі ہے ہے‎ ANS NAN і сч ہے‎ ез 
a onmo ого шо NO o оо < m~ O оо яго ےہ ہے‎ о со со O uro шш о осоо ошо 
wo i SLES ШОТ J F ӘР 197 PrP TIF yv TP TAP VOS. Up тт? 
o | оого бог Ош ON о ом OF OAO ONE Orr оо Our. Ою OOM оош 
a rou mm ہے‎ e e ж = یہ ہے ہے ہے یہ ہے‎ HN am AN ہے ہے‎ 
1 t [| i 1 1 [| 1 1 1 4 1 1 1 1 
1 1 П [| [| 1 1 1 1 1 [| [| t 1 1 
б 1 1 1 1 1 1 t 1 у t i 1 1 1 t 
a 1 4 i ٦ 1 I [| i 1 1 1 1 1 1 1 
on [| 1 1 1 t [| 1 1 1 1 1 1 4 oo І 1 
o t 1 го 1 П [| 4 [| t І 1 1 t ж |» Ф 
Ф 1 1 | oc [| 1 1 1 1 1 1 1 t [| T єч 
5 [| 1 бг [| t 1 1 о t+ i ٦ 1 1 1 ہے‎ 
t 1 1 = 1 [| 1 a ٦ iu 1 I 1 о QI = 
яя 1 1 l > t 1 Q 1 [| ہے‎ і о 8 я Ц Ф о Б > 
го ta вы 1 ғо i @ Ig ом го 0 © 47 o ы 
بن ہے‎ іы 1 м ig и | d !&8 |o о І Ф В od я u bal Ф 
لچ ہے‎ 1 іш {Е ГЕ іш 1 {ia لمجا‎ + м * ы “ О bal жы d 
я“ d ӨЗ ой og ss әл n8 Se ag BY E 5 5 d 825 t 
a 
an буш am ma ЗА е ош جح ہے‎ со ба NA о aA o NO ы 
a < и ما ما ما‎ oO © Ф со a о 


See footnote at end of table, 


Soil Survey 


172 


TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


он 
=ч 0 
85 > сч لح ضا‎ n о с wy о о N N о еч т 
4) о 1 1 (І I 1 [] 1 і 1 4 ' [] 1 1 
от і m ٦ N шə e сч + сч ч“ ہے‎ e a e 
ын 
о 
ІЛЕ; 
نے ہے‎ 
92-42 -1 - 3 = [== У | 
prio < © < и < + сө о Ф “й < ات زگ‎ © 
Фа 
gu 
он £4 ы иу т сч N м са п ما‎ а а иу шə wn 
U س سے سے سے م س سے سے ہک سے ہے کے کے می سے سے س کی سے وا سے مھ کے مہہ سے کہ سے بی کد کی سے مک سے سے سے کے سے سے ہے کے ہے کے ہیں کہ سے سے می کے سے کے ہی کی سے کے م مہ سے کہ کے سے سے سے کے کیہ سے س سے کہ سے مہ کے کک سے س سے ج ہے م کے کے ہے ہے کے کے می کے کے کے سے یت کے کے سد موہ کے کے مه کے کے کے نت کہ کے کے کے سا کے کے کہ کے کے کے سا م ت تا تک کے س سے س س سا ن ا ل‎ 
оо сог orm om о І ooo GAN оош «й сі сч зн «й с. со с“ om b GE со г- e к. г 
ы تہ‎ Qm СЧ mm Nm сч 6 ANN AN mm чая сч со со сч сч mM с со “с NNM єч со Qm со 
ча м ٭‎ е е е е е е е | е е е е е е е е е е е о е е е . е а е е е е е е е е е 
оо ооо oo о! ооо ооо ооо ооо ооо oo оо ооо оо ооо 
ПИП tay aot oo 4... obo каз I f 10 баа 11 11 тт .. fest 
ч od faa it + 1 111 tog гіі 31 000». ті i 1 гі tee ы! гра 
ore $s 5$ 10 1! it 1} tite 111 гі ite tae Vct too tbo tot I Tf 
ша f i ац td гі ггг I t1 (tt ts 13 І Vg 1 ate ie 311 
ee Ug 111 Vg ы! іс. tues тга 111 tue tot 1 111 too tee 
и لی‎ Vd г A 1 11 11451 ole toe Ф Фі 139g! tos Vg іші 11 ti l 
іц 11 "11 | d 3 | J $ $? 4211 із. ша 1 14 1 гі I Prt ) d fee 
мо os ка! 11 ts т ит 1 0 б 1 от Vg 3$ f I dw td а boo 
ао 11 тт т 11 гт ні! 111 ны! $n! 1 1 tet гі 111 
TR 11 111 1 f l 111 оа 1 111 Ф Ф І 1 ФІ 11 I | tvs 11 111 
H == =F = = з з і EEE VES жез ЗЕ zx * ж з ж EO ж з ж з ж ж 
оо 393 оо Si ооо ооо 333 о о 823 88 oo ооо оо ооо 
9 ud 3ے‎ н Hel I HoH нм ян дан ae = 4.1 ASA 93 dae 
я 
о чз mM со < ч < m yy on ў «з «н м on СО m СО «н m со «н < سب‎ < < со 0 < е < moO «н 
ہے ہے‎ е е $ е + . е . е е е е е е е е е я * е + е 8 е е ео оо .. е е е 
نپ ہپ‎ со со г“ г- © со о г- | œ о о со о 0 ог с сло ™™ со جہ تہ‎ о о ™™ о о со сло 
оо tot 11.11 гт Vd CECI Si Û за tad Va d: 1 14 ба f 1 1 1:11 
о 0 << хоч + «н iod «неў «т < < < www о х «й ما م < بی < ہے ہے < = < < < ہے ہے‎ < 
Ф е “е е з. е . е 0 е е е * е е е е е е з е е 8 е . о Фе . . е е . ж е е е 
н <= юн Cf иу г-г-г- г-г-г- uua ہم صا ہا‎ oon ге ~~ OOM г-ге iuc 
Ф NO AAO NO N ос к CN O O шос COO NAG NO о AAO Na ADA 
ہے‎ Na C nnd NA e но ہے ہے ہے ہے چہ‎ О Noe Nat ہے یہ ہے یم‎ сч ہے ہے یہ ہے یہ‎ 
99515 е е е е è .. . е е е е е е е е зе е е е ھ‎ е о е е е е е е е * е е 9 е 
Ф پا یب‎ оо ооо оо оз ооо ooo OOO ooo ооо оо оо ooo оо ооо 
لپ ہم‎ О tu 1 ті ПО] I d |I i l itt I ¢$ I [EL ita Vg ПО 111 ПО] tts 
ہب‎ din о ~ ос с ос Ot DNAN O0 N MON mM tH Orr OM Qtr ORT Or оме 
dx H Are Nae Ned сч ہے ہم‎ О ہے ہم ہے ہے ہم‎ О ہے ہے ہے‎ Aad ہے یہ‎ Aca Се ہے‎ Aa ہے ہے چم‎ 
> [5] е з е е е . е е е е е е е е е е 9 е е 6 е е е е е е е е 9 “е е е е 9 е 
«c о oo ооо oo o ооо ooo OOO ooo OOO оо оо ооо оо ooo 
> 
з 
ға оо ооо oo о ооо ооо оо ооо ooo oo оо ooo оо ooo 
لس‎ Е е “е ооо е е е eee eee е O е е з ео е е е е е е е 8 .. а е е 
3 AN ANN AN QI маю NON WON ааа ANN NAN NN ANN NN NAN 
Vg bad 11 رھ‎ 111 3241 $t | I 0 зві tt Vu I bI 11 1 гт 
Р із о о о io wo wl ооо оо жю ооо www ох № Oo wo 0ا‎ 910 ошо www 
. . М e М М . a е Ф . . е . LÀ . е е е М * * . . е е е . М е . . е е е 
© оо ооо оо о Фо یہ‎ ooo NNO ооо ооо оо oo ооо oo ооо 
ہم‎ 
uu) шос wun گا‎ Ошо ioo ооо N ا ہا‎ мыш ww ہا مر مر‎ un ہا‎ wu ın O O 
< о enh чо < «ло шо THO NMN tae чо чо uuo +o SO 
dd 42 е е е е е . е ۰ е е е е е э е е а е 9 е е е е е е Фе е a э э е е . Ф е 
ص‎ ALO d ہے 9 ہم ہے ہم ہے‎ 1 Ads ہے ہم ہے ہے ہے ہے ہم ہے رہ بر ہے بے ہے بے ہے ہم‎ Hoe ہے ہے‎ aoe 
ای ہے ہے‎ Vg tor i b I f та: $a gd баз, ا‎ ٦١٦ ті П! رھ‎ 1 11 ізі 
oad i ہا‎ ооо шш от шао mow ono люю mown inu ош пош шау ООО 
габ mm HON mm m чо AMS mou cdam mmm mm mm mmm mm тала 
ғ .. е е е е е . е ee eee е е а е е е е е е . . а е е е е е е е е е 
ad aod cd ға aa ہے ہے ہے ہے ہے ہے ہے ہے ہے پم ہم ہے‎ ae ہےہم‎ doe ہے ہے بم ہے ہم‎ 
со HON m~ о e N OW NWN ошо Mins со сч сч mo го OO су CY го YON 
рч ند‎ em NMN am NY Ada mmm ہے ہے ہے‎ mmm NMM oam чо ммм чо NMAN 
© o tt 111 اچ رھ‎ 111 та га і гаі 111 i l 1 41 l f tb ¢ 
= Ay оо со «в N с со ч І فص‎ Qu NON Ф MO ہے‎ «oso ooo со со со مہ‎ ооо со о oan 
[4] ہم ہم ہے یہ ہے ہے ہے‎ a ad C یہ ہے‎ NNN NNN ہے ہم‎ чч ANN ہے ہم‎ мам 
- оо ошо oo ke] O نت ہے‎ г- оо + соо шо о Ono o o oo оо ooo 
ند‎ (а?) ANY) m AO a N mM O ہے‎ N O еі AN O arto DO Do Oy پے‎ oO чо о 
[e H 11 tu 11 1 © аі: вт 1.1 hug ба 1 іт 1! tet ПО ttt 
Ф н оо оош оо or oor О г- о © чоо O بت‎ ду oon оо оо о ہو‎ о оо оо مہ‎ 
6 اسم‎ AN ea сч са ч сч acd aN ез га = ға ہے ہے‎ 
1 t [| 1 ٦ 1 1 І 1 1 [| 1 1 1 
1 I і [| 1 1 1 1 І 1 t t 1 Ц 
Це] 1 “ І 1 1 1 1 1 1 “f 1 1 1 1 1 
[= L| ж і I 1 * 1 1 1 [| ж і [| 1 [| 1 1 
@ ہے‎ E 1 1 i Q 1 і t GI % 1 1 1 t 
о ж 1 от 1 1 © 1 1 1 I Q I 1 1 1 $ 1 
Ф о! ہے‎ І П 1 н 1 1 % I < 1 Ц П Li t 1 
Е о І с.“ % 1 0 1 1 і 1 ш | i 1 Д 1 t 
QI а! 1 я + i o 1 نی‎ al 1 $ 1 1 i 
an og ۳ я o 3 а Ф а Ф 1 е Bg 1 & = 
Ф ~o 4) ند‎ o o ند‎ 9 ~ ~i Ф 4. Q 1 oo Q о 
ei Qu =O K Бе) oe (Л “9 т В ہے‎ ж І т ж CO П хз + 
لم ہے‎ ж Ыы ан ы ж g С өз ہے‎ ч . о QI ы ан у ян ы 
ов mo ға تہ‎ о ho o х Ф Я ҡо О tu o ао v ao @ 
Nn ov е ез ы» m o [*] ہے یىی‎ Od "ч «n Ф لیر یپ ند‎ Ф о + еі 
зо NO о чо e N fu о Ta е 1N г» a NON > м ہص‎ o 
о о an о о о о о 


See footnote at end of table. 


173 


TABLE 15.--PHYSiCAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 
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TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 17.--CLASSIFICATION OF THE SOILS 


(An asterisk in the first column indicates that the soil is a taxadjunct to the series. See text for a 
description of those characteristics of the soil that are outside the range of the series) 


+ 1 
Soil name ! 
1 

1 


Estherville--------------- 
Fieldon------------- ПЕЕ 
Glencoe------------------- 


*Hoopeston----------------- 
*Kalmarville--------------- 


*Linder------------- ------- 
Madelia------------------- 
Millington---------------- 
Minneiska----------------- 
Nicollet------------------ 


Ridgeport--------- ——À س‎ 
Ridgeport Variant--------- 
Seaforth----- РИ 


Storden------------------- 
Terril---------------- anne 
Tilfer Variant------------ 
Udorthents, loamy--------- і 
Udorthents, wet substratum| 


5 
8 
0 
3 
fi 
[] 
[| 
1 
1 
1 
[| 
[| 
t 
[| 
1 
[| 
1 
f 
% 
1 
П 
1 
1 
1 
П 


Family or higher taxonomic class 


Fine-silty, mixed (calcareous), mesic Mollic Fluvaquents 
Fine-silty, mixed (calcareous), mesic Cumulic Haplaquolls 
Fine-loamy, mixed (calcareous), mesic Typic Haplaquolls 
Fine-loamy, mixed, mesic Typic Hapludolls 

Fine-loamy, mixed, mesic Cumulic Haplaquolls 

Loamy, mixed, mesic Lithic Hapludolls 

Coarse-loamy, mixed, mesic Typic Haplaquolls 

Fine-loamy, mixed, mesic Cumulic Haplaquolls 
Coarse-loamy, mixed, mesic Typic Hapludolls 

Sandy, mixed, mesic Typic Hapludolls 

Fine-loamy, mixed, mesic Cumulic Hapludolls 

Sandy over loamy, mixed (calcareous), mesic Typic Haplaquolls 
Sandy, mixed, mesic Typic Hapludolls 

Coarse-loamy, mixed (calcareous), mesic Typic Haplaquolls 
Fine-loamy, mixed, mesic Cumulic Haplaquolls 
Coarse-silty, mixed, mesic Typic Hapludolls 

Coarse-loamy, mixed, mesic Cumulic Hapludolls 
Coarse-loamy, mixed, mesic Typic Haplaquolls 

Sandy, mixed, mesic Entic Hapludolls 

Coarse-loamy, mixed, mesic Aquic Hapludolls 

Coarse-loamy, mixed, nonacid, mesic Mollic Fluvaquents 
Coarse-loamy, mixed (calcareous), mesic Typic Haplaquolls 
Coarse-loamy, mixed, mesic Aquic Hapludolls 

Fine-silty, mixed, mesic Typic Haplaquolls 

Fine-loamy, mixed (calcareous), mesic Cumulic Haplaquolls 
Coarse-loamy, mixed (calcareous), mesic Mollic Udifluvents 
Fine~loamy, mixed, mesic Aquic Hapludolls 

Fine, montmorillonitic (calcareous), mesic Cumulic Haplaquolls 
Fine-loamy, mixed, mesic Aquic Haplustolls 

Fine, montmorillonitic, mesic Cumulic Haplaquolls 
Fine-loamy, mixed (calcareous), mesic Cumulic Haplaquolls 
Loamy, mixed, euic, mesic Terric Medisaprists 
Coarse-loamy, mixed, mesic Typic Hapludolls 

Coarse-loamy, mixed, mesic Typic Hapludolls 

Fine-loamy, mixed, mesic Aquic Calciustolls 

Sandy, mixed, mesic Entic Hapludolls 

Fine-silty, mixed (calcareous), mesic Typic Haplaquolls 
Fine-loamy, mixed, mesic Cumulic Hapludolls 

Fine-loamy, mixed (calcareous), mesic Typic Udorthents 
Fine-loamy, mixed, mesic Cumulic Hapludolls 

Fine-loamy, mixed (calcareous), mesic Typic Haplaquolls 
Loamy, mixed, mesic Typic Udorthents 

Loamy, mixed, mesic Aquic Udorthents 

Fine-loamy, mixed, mesic Udic Haplustolls 

Fine-loamy, mixed, mesic Typic Haplaquolis 

Sandy, mixed, mesic Entic Hapludolls 
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NEARLY LEVEL TO VERY STEEP. LOAMY AND SILTY 
UNITED STATES DEPARTMENT OF AGRICULTURE SOILS ON UPLANDS 


SOIL CONSERVATION SERVICE 
Can: Ves- : N level oder- 
MINNESOTA AGRICULTURAL EXPERIMENT STATION орон hee 


GEN ERAL SOI L MAP well drained, loamy soils on ground moraines 


Canisteo-Glencoe-Seaforth association: Nearly level, poorly 


BROWN COUNTY, MINNESOTA drained, very poorly drained, and moderately well drained, 


loamy and silty soils on ground moraines 
Scale 1:190,080 


1 о 1 2 З Miles Сз] Ves-Webster-Storden association: Nearly level to very steep, 
well drained and poorly drained, loamy soils on ground 
moraines and till plains 


COUNTY 


6 Km 
3 С] Normania-Webster-Ves association: Nearly level to moder- 
ECTIONALI ^ ately steep, moderately well drained, poorly drained, and 
: SONNERIE D well drained, loamy soils on ground moraines and till plains 


T = Webster Nicollet Okoboji association: Nearly level, poorly 
}78 9 10 11 12 drained, moderately well drained, and very poorly drained, 

loamy and silty soils on till plains and ground moraines 
18/17 16 15 14 13 


9 20/21] Webster-Nicollet-Clarion association: Nearly level to moder- 
cb == гы Бы і 1 Се ately steep, poorly drained, moderately well drained, and 
well drained, loamy soils on till plains and ground moraines 


ЕЕ Clarion-Storden-Terril association: Very steep, well drained 
and moderately well drained, loamy soils on till plains, 
ground moraines, and foot slopes 


NEARLY LEVEL AND GENTLY SLOPING, LOAMY SOILS 
MAINLY ON VALLEY TRAINS 


Dickman-Estherville-Lemond association: Nearly level and 
gently sloping, well drained, moderately well drained, poorly 
drained and very poorly drained, loamy soils on valley trains 
and outwash plains 


Lemond-Nicollet-Dickman association: Nearly level 

and gently sloping, very poorly drained, poorly drained, 
moderately well drained, and well drained, loamy soils on 
valley trains, ground moraines, and outwash plains 


25 4, REDWOOD 


NEARLY LEVEL, LOAMY AND SILTY SOILS ON FLOOD 
PLAINS 


Millington-Minneiska-Calco association: Nearly level, poorly 
drained i 
ии | 10 Fe час well drained, loamy and silty soils 
"Texture terms in the descriptive headings refer to the 
Surface layer of the major soils in the associations. 
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SOIL LEGEND 
CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


Map symbols consist of numbers or a combination of numbers and a CU LTU RAL FEATU RES WATER FEATURES SPECIAL SYM BOLS FOR 
tetter. The initia! numbers represent the kind of soil. A capital letter SO | L SU RVEY 

following these numbers indicates the class of slope. Symbols without BOUNDARIES DRAINAGE 

a slope letter are for nearly level 5015 or miscellaneous areas. A final 


number of 2 following the slope letter indicates that the soil 1s eroded ہس‎ 
County or parish Perennial, double tine SOIL DELINEATIONS AND SYMBOLS 130 102B2 


Reservation (natioral forest or park, Perennial. single line 2 ESCARPMENTS 
state forest or park. 


and large airport} Intermittent Amar thar, bedrock PEAT 


Field sheet matchline & neatline — рр Drainage end SHORT STEEP SLOPE eee 
SYMBOL NAME SYMBOL 


8B Sparta loamy sand, 2 to 6 percent slopes 539 Palms muck AD HOC BOUNDARY (label) Canals or ditches DEPRESSION. OR SINK 
8c Sparta loamy sand, 6 to 15 percent slopes 574 Du Page loam 
27А Dickinson sandy loam, O to 2 percent slopes 575 Nshnasltyclay eee Drainage andor irrigation MISCELLANEOUS 
278 Dickinson sandy loam, 2 to 6 percent slopes 603 Hanion sandy loam c і а 
ЗІЕ Storden loam. 18 to 24 percent slopes 6118 Hawick coarse sandy loam, 2 to 6 percent slopes cemetery, or flood pool и os ہے‎ P ۲3۷۶۱۱۲ spo 

Storden loam, 24 to 60 percent slopes 611С Hawick coarse sandy loam, 6 to 15 percent siopes ше LAKES. PONDS AND RESERVOIRS Rock outcrop 

Blue Earth mucky silt loam 639 Ridgeport sandy loam 

Estherville sandy loam. O to 2 percent slopes 8208 Dickman-Clarion complex, 2 to 6 percent slopes STATE COORDINATE TICK 500 OOOFEET Perennial ری‎ (includes sandstone and shale) 

Estherville sandy loam, 2 to 6 percent slopes 919 Lemond-Canisteo complex UAND-DIVISION: CORNERS Sandy spot 

Calco silty clay loam 9208 Clarion-Estherville-Starden complex. 2 to 6 percent slopes 

Canisteo clay loam 9700 Clarion-Estherville-Storden complex. 6 to 12 percent slopes (sections and land grants) لات ڑا‎ + 5s MISCELLANEOUS WATER FEATURES 

Terril бат, 2 to 6 percent slopes 921B2 Clarion-Storden loams, 3 to 6 percent slopes, eroded Stony spot. very stony spot 

Тегги loam, 6 to 12 percent slopes 921C2 Clarion-Storden ioams, 6 to 12 percent slopes, eroded ROAD EMBLEMS & DESIGNATIONS Marsh or swamp 

Clarion loam, 1 to 4 percent slopes 923E Copaston-Rock outcrop complex, O to 40 percent slopes 

Clarion loam, 3 to 6 percent slopes, eroded 929 Freldon-Canisteo complex Spring 

Webster clay loam 946 Dickman-Nicallet complex Federal (ғ) 

Glencoe clay loam 954B2 Ves-Storden ioams, 2 to 6 percent slopes. eroded 

Grogan silt loam, 1 to 6 percent slopes 954C2 Ves-Storden loams, 6 to 12 percent slopes, eroded State (9) Wet spot 

Nicollet clay loam 95402 Storden-Ves loams, 12 to 18 percent slopes, eroded 

Okoboji silty clay loam 960D2 Storden-Clarion loams, 12 to 18 percent slopes. eroded 

Madelia silty clay loam 968 Hanska-Webster complex RAILROAD 

Spicer silty clay loam 999B Ves-Storden-Estherville complex, 2 to 6 percent slopes 

Lemond юат 999C Ves-Storden-Esthervilte complex, 6 to 12 percent slopes LEVEES 

Linder sandy loam 999D Storden-Ves-Hawick complex, 12 to 18 percent slopes 

Millington clay loam 999F Storden-Hawick compiex, 18 to 50 percent slopes | 

Darfur loam 1016 Udorthents, loamy Without road 

Hanska sandy loam 1027 Udorthents. wet substratum 

Spillvilie loam 1029 Pits. gravel DAMS 

Oshawa silty clay loam 1052 Okoboji and Palms soils, ponded 

Dickman sandy loam, O to 2 percent slopes 18298 Ridgeport Variant loam, О to 6 percent slopes 

Dickman sandy loam, 2 to 6 percent slopes 1829C Ridgeport Variant loam, 6 to 15 percent slopes 

Deltt clay loam 1833 Coland loam Medium or small 

Okoboji muck 1887 Millington clay loam, sandy substratum 

Ves loam. 1 to 4 percent slopes 1909 Lemond loam. depressional 

Ves loam. 3 to 6 percent slopes. eroded 1911F Storden-Ridgeport Variant loams. 15 to 50 percent slopes PITS 

Seaforth loam 1912 Tilfer Variant ciay loam 

Normania loam 1917 Nishna silty clay. ponded 

Minneiska sandy loam 1919F Clarion-Terril loams, 25 to 50 percent slopes Gravel pit 

Hoopeston sandy loam 1928 Hanska іоат, gravelly substratum 

Zumbro loamy sand 1929 Lemond loam, gravelly substratum 

Hanska loam, depressional 1930 Dickman sandy loam. moderately wet 

Kalmarville sandy loam 1931 Essexville sandy loam 
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